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This soil survey is a publication of the National Cooperative Soil Survey, a 
joint effort of the United States Department of Agriculture and other federal 
agencies, state agencies, and local agencies. The Soil Conservation Service 
has leadership for the federal part of the National Cooperative Soil Survey. In 
line with Department of Agriculture policies, benefits of this program are 
available to all, regardless of race, color, national origin, sex, religion, marital 
status, or age. 

Major fieldwork for this soil survey was performed during the period 1979 to 
1983. Soil names and descriptions were approved in 1984. Unless otherwise 
indicated, statements in this publication refer to conditions in the survey area in 
1984. This survey was made cooperatively by the Soil Conservation Service 
and the University of Nebraska, Conservation and Survey Division. It is part of 
the technical assistance furnished to the Upper Elkhorn and Lower Loup 
Natural Resource Districts. The Wheeler County Board of Commissioners and 
the Upper Elkhorn and Lower Loup Natural Resource Districts provided 
financial assistance to fund aerial photography, and the upper Elkhorn and 
Lower Loup Natural Resource Districts provided financial assistance to 
accelerate soil mapping. 

Soil maps in this survey may be copied without permission. Enlargement of 
these maps, however, could cause misunderstanding of the detail of mapping. 
If enlarged, maps do not show the small areas of contrasting soils that could 
have been shown at a larger scale. 


Cover: Farmstead and field windbreaks, hayland, and native range in an area of the Els- 
Valentine-Ipage association. An area of the Valentine association is In the background. 
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Foreword 


This soil survey contains information that can be used in land-planning 
programs in Wheeler County. It contains predictions of soil behavior for 
selected land uses. The survey also highlights limitations and hazards inherent 
in the soil, improvements needed to overcome the limitations, and the impact of 
selected land uses on the environment. 

This soil survey is designed for many different users. Farmers, ranchers, 
foresters, and agronomists can use it to evaluate the potential of the soil and 
the management needed for maximum food and fiber production. Planners, 
community officials, engineers, developers, builders, and home buyers can use 
the survey to plan land use, select sites for construction, and identify special 
practices needed to ensure proper performance. Conservationists, teachers, 
students, and specialists in recreation, wildlife management, waste disposal, 
and pollution control can use the survey to help them understand, protect, and 
enhance the environment. 

Great differences in soil properties can occur within short distances. Some 
Soils are seasonally wet or subject to flooding. Some are shallow to bedrock. 
Some are too unstable to be used as a foundation for buildings or roads. 
Clayey or wet soils are poorly suited to use as septic tank absorption fields. A 
high water table makes a soil poorly suited to basements or underground 
installations. 

These and many other soil properties that affect land use are described in 
this soil survey. Broad areas of soils are shown on the general soil map. The 
location of each soil is shown on the detailed soil maps. Each soil in the survey 
area is described. Information on specific uses is given for each soil. Help in 
using this publication and additional information are available at the local office 
of the Soil Conservation Service or the Cooperative Extension Service. 


Sherman L. Lewis 
State Conservationist 
Soil Conservation Service 
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WHEELER COUNTY is located slightly to the 


northeast of the geographical center of Nebraska (fig. 1). 


The county is nearly square, having boundaries of about 
24 miles on each side. It is bordered on the north by 
Holt County, on the west by Garfield County, on the 
south by Greeley County, and on the east by Antelope 
and Boone Counties. It has a total area of 368,064 
acres, or about 575 square miles. Bartlett, the largest 
town and the county seat, is in the central part of the 
county. Ericson is the only other town in the county. 


Figure 1.—Location of Wheeler County in Nebraska. 


The economy of the county is based primarily on 
cattle ranching, hay production, and irrigated corn. Other 
kinds of commerce and industry, however, also are 
important. These include cattle feeding and distribution 
of fertilizer and farm chemicals. Farming, ranching, cattle 


feeding, and agribusiness provide most of the 
employment opportunities in the county. 

About 75 percent of the county is range, and 20 
percent is cropland. Since inadequate seasonal rainfall 
restricts the growth of crops in most years, about 75 
percent of the cropland is irrigated. 

The soils in Wheeler County vary widely in texture, 
drainage, and other characteristics. Those in the 
northern two-thirds of the county are mostly sandy. Thoy 
formed in sandy eolian and alluvial material. This part of 
the county is characterized by rolling and hilly sandhills 
and broad, flat valleys. The soils in the valleys have a 
seasonal high water table. Ranching and hay production 
are the main agricultural enterprises. In recent years the 
introduction of center-pivot irrigation has considerably 
increased the acreage used for irrigated crops in this 
area. The seasonal high water table and soil blowing are 
the principal management concerns if these soils are 
farmed. 

The soils in the southern third of the county are 
transitional. They include steep and hilly soils on 
sandhills and loamy sands and fine sandy loams on 
gently rolling hills. The extreme southeast corner of the 
county has steep loess hills and silty soils. Most of the 
dryland crops in the county are grown in this area. When 
these soils are irrigated, both towline and center-pivot 
systems are used. Soil blowing and water erosion are 
the principal hazards. Conserving moisture and 
controlling erosion are the principal management 
concerns. 

This soil survey updates the survey of Wheeler County 
published in 1937 (7). It gives additional information and 
has large maps, which show the soils in greater detail. 


General Nature of the County 


This section provides general information about 
Wheeler County. It describes history and development; 
climate; geology and ground water; physiography, 
drainage, and relief; and trends in farming and land use. 


History and Development 


The first permanent settlement in the area now called 
Wheeler County was established in 1874, in what was 
then unorganized territory. The county was founded by 
an act of the state legislature in 1877 and was organized 
in 1879. The western half was established as Garfield 
County in 1884, leaving Wheeler County with its present 
boundaries (7). 

According to federal census reports, the county had 
644 inhabitants in 1880; 1,683 in 1890; 1,362 in 1900; 
2,292 in 1910; and 2,531 in 1920. During the next few 
decades, the population decreased. It was 2,335 in 
1930; 2,170 in 1940; 1,526 in 1950; 1,297 in 1960; 1,047 
in 1970; and 1,060 in 1980. The population density 
decreased from a high of nearly 4.5 persons per square 
mile in 1920 to less than 2 per square mile in 1980. 
Settlement is densest in the loess-covered hills in the 
southeast corner of the county. The sandhills are 
sparsely settled. Bartlett has a population of 144, and 
Ericson has one of 132 (8). 

Bartlett has several fertilizer and feed distributors. 
Ericson has an auction livestock market. One of the 
largest cattle-feeding enterprises in the state is in the 
northwestern part of the county. 

There are two major highways in the county. U.S. 
Highway 281 crosses the county from north to south. 
Nebraska Highway 70 crosses the county from the 
southwest corner to the northeast corner. These are the 
only hard-surfaced, all-weather roads in the county. The 
county roads are made of earth. They are fairly well 
developed and follow section lines in the more densely 
settled parts of the county, but they are very poorly 
developed and scarce in the sparsely settled sandhills. 


Climate 
Prepared by the National Climatic Center, Asheville, North Carolina. 


The climate in Wheeler County is characterized by 
cold winters and long, hot summers. Heavy rains occur 
mainly in spring and early in summer, when moist air 
from the Gulf of Mexico interacts with drier continental 
air. The annual rainfall usually is adequate for corn, 
soybeans, and all grain crops. 

Table 1 gives data on temperature and precipitation 
for the survey area as recorded at York, Nebraska, in the 
period 1951 to 1980. Table 2 shows probable dates of 
the first freeze in fall and the last freeze in spring. Table 
3 provides data on length of the growing season. 
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In winter the average temperature is 26 degrees F, 
and the average daily minimum temperature is 15 
degrees. The lowest temperature on record, which 
occurred at York on January 12, 1974, is -25 degrees. In 
summer the average temperature is 75 degrees, and the 
average daily maximum temperature is 88 degrees. The 
highest recorded temperature, which occurred at York on 
July 11, 1954, is 111 degrees. 

Growing degree days are shown in table 1. They are 
equivalent to "heat units." During the month, growing 
degree days accumulate by the amount that the average 
temperature each day exceeds a base temperature (50 
degrees F). The normal monthly accumulation is used to 
schedule single or successive plantings of a crop 
between the last freeze in spring and the first freeze in 
fall. 

The total annual precipitation is about 27 inches. Of 
this, about 20 inches, or nearly 75 percent, usually falls 
in April through September. The growing season for 
most crops falls within this period. In 2 years out of 10, 
the rainfall in April through September is less than 16 
inches. The heaviest 1-day rainfall during the period of 
record was 4.35 inches at York on June 24, 1952. 
Thunderstorms occur on about 42 days each year. 
Tornadoes and severe thunderstorms strike occasionally, 
but they are local in extent and of short duration and 
cause damage in scattered spots. Hail falls in scattered 
small areas during the warmer part of the year. 

The average seasonal snowfall is 33 inches. The 
greatest snow depth at any one time during the period of 
record was 29 inches. On the average, 6 days of the 
year have at least 1 inch of snow on the ground. The 
number of such days varies greatly from year to year. 

The average relative humidity in midafternoon is about 
50 percent. Humidity is higher at night, and the average 
at dawn is about 75 percent. The sun shines 70 percent 
of the time possible in summer and 55 percent in winter. 
The prevailing wind is from the south. Average 
windspeed is highest, 14 miles per hour, in spring. 


Geology and Ground Water 


The bedrock in Wheeler County is the Ogallala 
Formation of Miocene age. It consists of beds of sand, 
lime-cemented sandstone, sandy silt, and some limy 
zones. Unconsolidated sand and gravel deposits of 
Quaternary age overlie this formation throughout the 
county. Sandy to clayey lllinoian deposits overlie the 
older Quaternary deposits. The surface mantle consists 
of eolian sand, loess, and alluvium. 

About 80 percent of the county has a mantle of sandy 
eolian material and has hummocks and hills ranging from 
5 to 100 feet in height. The dune topography probably 
formed during arid intervals in late Quaternary time. The 
area, including the hilly dunes, was stabilized by prairie 
grasses and forbs. In the southeast corner of the county, 
the uplands are capped with Peorian Loess. Sandy 


Wheeler County, Nebraska 


alluvium is deposited along the major streams. Silty 
alluvium is deposited on stream terraces, which make up 
only a few hundred acres in the county. 

The Cedar River, in the southwestern part of the 
county, and Beaver Creek, in the east-central part, are 
the only perennial streams in the county. Water for 
livestock is provided by wells because the county has 
few lakes. Wells in both the Quaternary deposits and the 
Ogallala Formation provide water for domestic uses and 
livestock and for irrigation. The Quaternary material, 
however, is the principal aquifer for most wells. 

The ground water throughout the county is of good 
quality, and the supply is adequate for all purposes. 
Water from shallow wells in the sandy eolian material is 
low in content of dissolved minerals and is soft, and 
water from deep wells is hard. Wells in the upiands 
range from 80 to 400 feet in depth. In the subirrigated 
valleys and in the alluvial areas, water is within a depth 
of 20 feet. Flowing wells are in the stream valleys. They 
are most numerous in the valley of Beaver Creek. 

Ground water can be contaminated by drainage from 
feedlots, septic tanks, and other waste disposal systems. 
When a domestic well is installed, a sample of the water 
should be tested for contamination before the well is 
connected to the water system. Existing domestic wells 
should be occasionally tested for contamination. Shallow 
wells tend to be more susceptible to contamination than 
deep wells. 

The county has 488 registered irrigation wells. Most 
yield about 800 to 1,200 gallons per minute, but higher 
yielding wells can be developed in some areas. 


Physiography, Drainage, and Relief 


Wheeler County is in the Great Plains physiographic 
province. The topography consists of three general kinds 
of landforms, which are separated on the basis of 
surface and internal drainage. These are areas of well 
drained soils on uplands and terraces, excessively 
drained soils on uplands and sandhills, and soils in 
subirrigated valleys and on bottom land along streams. 

The well drained soils on uplands and terraces are 
silty soils that formed in loess-covered areas and sandy 
soils that formed in the loess-sandhill transition zone. 
The largest area of silty soils is in the extreme southeast 
corner of the county. It is 18 square miles in size. Small 
areas where loess is deposited and silty soils have 
formed also are in the northeast corner of the county. 
Slopes range from nearly level on the terraces to 
strongly sloping in the uplands. All of these areas are 
characterized by a good surface drainage pattern and 
good internal drainage. None of the soils are droughty. 
Nearly all are cultivated and are suited to both dryland 
and irrigated crops. The silty soils on uplands include 
Gates and Uly soils and the strongly sloping Coly soils. 
Hord, Hobbs, and Nimbro soils are on the terraces. 


The sandy soils in the transition zone in the uplands 
include Anselmo, Boelus, Dunday, Hersh, and Loretto 
Soils. This area is characterized by a well expressed 
surface drainage pattern and good internal drainage. 
Most of the area is used for both dryland and irrigated 
crops. 

The excessively drained soils in the uplands include 
the nearly level to very steep Valentine soils and the 
moderately steep to very steep Coly soils. The Valentine 
Soils are in the sandhill area, which extends across the 
central part of the county from east to west and includes 
the southwest corner of the county. The sandhills rise 10 
to more than 200 feet above the intervening valleys and 
swales. Small lakes and wet areas are in some of the 
valleys and swales. Blowouts are common throughout 
the sandhills. The Valentine soils have a thin layer of 
topsoil and a low available water capacity and are 
droughty. They are used mainly for range. The Coly soils 
are in loess-covered areas that are dissected by deep 
drainageways and are subject to excessive erosion. They 
have a thin layer of topsoil, a low organic matter content, 
and a high available water capacity. Some areas of 
these soils on the lower slopes and broad ridgetops can 
be cultivated if they are carefully managed. Most areas 
of both the Coly and Valentine soils are best suited to 
range. 

The subirrigated valleys occur as broad, nearly level 
and very gently sloping bottom land along Clearwater 
and Beaver Creeks, in the northern part of the county. 
Narrow bands of bottom land also are along the Cedar 
River, Dry Cedar Creek, Clear Creek, and other small 
Streams in the southern part of the county. The 
subirrigated valleys extend through transitional areas of 
low, hummocky and rolling sandhills. The very poorly 
drained Marlake soils and Fluvaquents, the poorly 
drained Loup and Tryon soils, and the somewhat poorly 
drained Els, Elsmere, Gibbon, Ord, and Selia soils are in 
these valleys. They have a high water table, which 
permits the growth of luxuriant stands of native grasses. 
These grasses are best used as native hay. As the 
Streams flow east, they become more deeply entrenched 
and the better drained soils can be used for corn and 
alfalfa. 


Trends in Farming and Land Use 


Ranching and farming have been the most important 
enterprises in Wheeler County since its settlement. 
Livestock ranching is the main agricultural enterprise. 
Corn production is the second most important farm 
enterprise. About 26 percent of the county is cropland. 
About 60 percent of the cropland is irrigated. Water for 
irrigation is drawn mostly from wells and applied by 
center-pivot systems. Corn is the main irrigated crop. 
Alfalfa, corn, sorghum, and small grain are the main 
nonirrigated crops. About 70 percent of the county 


supports native grass that is used for grazing or is cut for 
hay. Less than 1 percent of the county is woodland. 

The number of farms and ranches in the county 
decreased from 175 in 1978 to 170 in 1982. The size of 
farms and ranches increased during the same period. 
The acreage of harvested cropland increased from 
72,754 acres in 1978 to 95,397 acres in 1982. The 
acreage of irrigated land increased from 26,928 acres in 
1978 to 55,000 acres in 1983. The acreage used for 
pasture and range decreased (4). Many operating units 
are ranches used primarily for raising livestock, mainly 
cow-calf herds. Most of these operating units combine 
ranching with dryland and irrigated farming. 

Enterprises that raise cattle and sell calves in the fall 
as feeders are among the largest industries in the 
county. The number of cattle-feeding enterprises has 
increased significantly in recent years. The number of 
cattle in feedlots was 4,000 head in 1970 and an 
estimated 90,000 head in 1982. Much of this increase 
can be attributed to several large operations, which have 
come into the county in recent years. Hogs are raised on 
some farms and are fattened in feedlots or sold as 
feeder pigs. Other livestock is raised on a few farms but 
not in significant numbers. The county has about 
160,000 beef cattle and calves, 1,000 milk cows, and 
7,000 hogs (4). 

Because of the introduction of center-pivot irrigation in 
the past 10 years, corn grown as a cash crop has 
become important to the economy in Wheeler County. 
According to the Nebraska Department of Water 
Resources, the county had 488 registered wells in 1984. 
These were used to irrigate more than 55,000 acres. 

The acreage of irrigated corn harvested for grain 
increased from 2,840 acres in 1969 to 29,600 acres in 
1982. The acreage used for dryland corn increased from 
7,500 acres in 1969 to 8,800 acres in 1982. The acreage 
of irrigated alfalfa increased from 400 acres in 1969 to 
4,500 acres in 1982. The acreage of nonirrigated alfalfa 
decreased from 5,400 to 3,900 acres during this period. 
The acreage used for wheat, oats, and soybeans has not 
changed significantly in recent years. Popcorn has been 
grown on a small acreage in recent years. 


How This Survey Was Made 


This survey was made to provide information about the 
soils in the survey area. The information includes a 
description of the soils and their location and a 
discussion of the suitability, limitations, and management 
of the soils for specified uses. Soil scientists observed 
the steepness, length, and shape of slopes; the general 
pattern of drainage; the kinds of crops and native plants 
growing on the soils; and the kinds of bedrock. They dug 
many holes to study the soil profile, which is the 
sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the 
unconsolidated material in which the soil formed. The 


Soil Survey 


unconsolidated material is devoid of roots and other 
living organisms and has not been changed by other 
biologic activity. 

The soils in the survey area occur in an orderly pattern 
that is related to the geology, the landforms, relief, 
climate, and the natural vegetation of the area. Each 
kind of soil is associated with a particular kind of 
landscape or with a segment of the landscape. By 
observing the soils in the survey area and relating their 
position to specific segments of the landscape, a soil 
scientist develops a concept, or model, of how the soils 
were formed. Thus, during mapping, this model enables 
the soil scientist to predict with considerable accuracy 
the kind of soil at a specific location on the landscape. 

Commonly, individual soils on the landscape merge 
into one another as their characteristics gradually 
change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the 
soils. They can observe only a limited number of soil 
profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-landscape relationship, 
are sufficient to verify predictions of the kinds of soil in 
an area and to determine the boundaries. 

Soil scientists recorded the characteristics of the soil 
profiles that they studied. They noted soil color, texture, 
size and shape of soil aggregates, kind and amount of 
rock fragments, distribution of plant roots, acidity, and 
other features that enable them to identify soils. After 
describing the soils in the survey area and determining 
their properties, the soil scientists assigned the soils to 
taxonomic classes (units). Taxonomic classes are 
concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes 
are used as a basis for comparison to classify soils 
systematically. The system of taxonomic classification 
used in the United States is based mainly on the kind 
and character of soil properties and the arrangement of 
horizons within the profile. After the soil scientists 
classified and named the soils in the survey area, they 
compared the individual soils with similar soils in the 
same taxonomic class in other areas so that they could 
confirm data and assemble additional data based on 
experience and research. 

While a soil survey is in progress, samples of some of 
the soils in the area generally are collected for laboratory 
analyses and for engineering tests. Soil scientists 
interpreted the data from these analyses and tests as 
well as the field-observed characteristics and the soil 
properties in terms of expected behavior of the soils 
under different uses. Interpretations for all of the soils 
were field tested through observation of the soils in 
different uses under different levels of management. 
Some interpretations are modified to fit local conditions, 
and new interpretations sometimes are developed to 
meet local needs. Data were assembled from other 
sources, such as research information, production 
records, and field experience of specialists. For example, 
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data on crop yields under defined levels of management 
were assembled from farm records and from field or plot 
experiments on the same kinds of soil. 

Predictions about soil behavior are based not only on 
Soil properties but also on such variables as climate and 
biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from 
year to year. For example, soil scientists can state with a 
fairly high degree of probability that a given soil will have 
a high water table within certain depths in most years, 
but they cannot assure that a high water table will 
always be at a specific level in the soil on a specific 
date. 

After soil scientists located and identified the 
significant natural bodies of soil in the survey area, they 
drew the boundaries of these bodies on aerial 
photographs and identified each as a specific map unit. 
Aerial photographs show trees, buildings, fields, roads, 
and rivers, all of which help in locating boundaries 
accurately. 


Map Unit Composition 


A map unit delineation on a soil map represents an 
area dominated by one major kind of soil or an area 
dominated by several kinds of soil. A map unit is 
identified and named according to the taxonomic 
classification of the dominant soil or soils. Within a 
taxonomic class there are precisely defined limits for the 
properties of the soils. On the landscape, however, the 
soils are natural objects. In common with other natural 
objects, they have a characteristic variability in their 
properties. Thus, the range of some observed properties 
may extend beyond the limits defined for a taxonomic 


class. Areas of soils of a single taxonomic class rarely, if 
ever, can be mapped without including areas of soils of 
other taxonomic classes. Consequently, every map unit 
is made up of the soil or soils for which it is named and 
some soils that belong to other taxonomic classes. 
These latter soils are called inclusions or included soils. 

Most inclusions have properties and behavioral 
patterns similar to those of the dominant soil or soils in 
the map unit, and thus they do not affect use and 
management. These are called noncontrasting (similar) 
inclusions. They may or may not be mentioned in the 
map unit descriptions. Other inclusions, however, have 
properties and behavior divergent enough to affect use 
or require different management. These are contrasting 
(dissimilar) inclusions. They generally occupy small areas 
and cannot be shown separately on the soil maps 
because of the scale used in mapping. The inclusions of 
contrasting soils are mentioned in the map unit 
descriptions. A few inclusions may not have been 
observed and consequently are not mentioned in the 
descriptions, especially where the soil pattern was so 
complex that it was impractical to make enough 
observations to identify all of the kinds of soil on the 
landscape. 

The presence of inclusions in a map unit in no way 
diminishes the usefulness or accuracy of the soil data. 
The objective of soil mapping is not to delineate pure 
taxonomic classes of soils but rather to separate the 
landscape into segments that have similar use and 
management requirements. The delineation of such 
landscape segments on the map provides sufficient 
information for the development of resource plans, but 
onsite investigation is needed to plan for intensive uses 
in small areas. 


General Soil Map Units 


The general soil map at the back of this publication The general soil map can be used to compare the 
shows the soil associations in this survey area. Each suitability of large areas tor general land uses. Areas of 
association has a distinctive pattern of soils, relief, and suitable soils can be identified on the map. Likewise, 
drainage. Each is a unique natural landscape. Typically, areas where the soils are not suitable can be identified. 
an association consists of one or more major soils and Because of its small scale, the map is not suitable for 
some minor soils. It is named for the major soils. The planning the management of a farm or field or for 
soils making up one association can occur in another but selecting a site for a road or building or other structure. 
in a different pattern. The soils in any one association differ from place to 


A سے‎ S A 


cu 
NY > 


Figure 2.—Pattern of soils and parent material In the Valentine assoclatlon. 


place in slope, depth, drainage, and other characteristics 
that affect management. 

Some of the soil boundaries and soil names on the 
general soil map of this county do not fully match those 
on the maps of adjacent counties published at an earlier 
date. Differences result from changes and refinements in 
series concepts, variations in slope groupings, and 
application of the latest soil classification system. 


Soil Descriptions 


1. Valentine Association 


Deep, gently sloping to very steep, excessively drained, 
sandy soils formed in eolian sand; on upland sandhills 

This association consists of soils on long ranges of 
hills and in the intervening swales and valleys. The hills 
are low, rounded dunes or high, steep dunes. They are 
generally oriented in an east-west direction. Many rise as 
much as 200 feet above the valley floors. The soils in 
the valleys and swales are rarely affected by a high 
water table. Slopes range from 3 to 60 percent. 

The total area of this association is 153,315 acres, or 
about 42 percent of the county. The association is about 
95 percent Valentine soils and 5 percent minor soils and 
miscellaneous land types (fig. 2). 

Typically, the surface layer of the Valentine soils is 
grayish brown, loose fine sand about 5 inches thick. The 
transition layer is pale brown, loose fine sand about 7 
inches thick. The underlying material to a depth of more 
than 60 inches is very pale brown fine sand. 

Minor in this association are Blowout land and the 
ipage, Els, Boelus and Dunday soils. Blowout land is 
mostly barren of vegetation and consists of loose fine 
sand that shifts easily as the wind blows. Ipage soils are 
in sandhill valleys and are moderately well drained. Els 
soils are in low positions in the valleys and are 
somewhat poorly drained. Boelus and Dunday soils are 
well drained and are in the higher valleys and on gently 
sloping sandhills. 

Most of this association has a cover of native grasses 
and is used for grazing. Ranching is the main enterprise. 
Most ranchers raise feeder calves and yearlings. Little 
hay is grown because the valleys are too narrow for 
much more than an occasionally grown meadow crop. 

The main concern in managing range is reducing the 
hazard of soil blowing caused by overgrazing. The range 
condition can be maintained or improved by proper 
grazing use, timely deferment of grazing, and a grazing 
system that alternates grazing periods with rest periods 
and changes the order of these periods each year. 

The Valentine soils are too sandy and too steep for 
cultivated crops. Some areas are being developed for 
sprinkler irrigation. If cultivated crops are grown, drought 
and soil blowing are management problems. Keeping 
crop residue on the surface and applying a system of 
conservation tillage help to control soil blowing and 
conserve moisture. 


Soil Survey 


2. Dunday-Valentine-Boelus Association 


Deep, nearly level to strongly sloping, well drained and 
excessively drained, sandy soils formed in eolian sand 
and in eolian sand over loamy and silly sediments; on 
uplands and stream terraces 


The total area of this association is 59,070 acres, or 
about 16 percent of the county. The association is about 
38 percent Dunday soils, 37 percent Valentine soils, 11 
percent Boelus soils, and 14 percent minor soils (fig. 3). 
Slopes of the major soils range from 0 to 9 percent. 

The Dunday soils are nearly level to gently sloping and 
are well drained. They formed in sandy eolian material 
on uplands and stream terraces. They generally are 
lower on the landscape than the Valentine soils. 
Typically, the surface layer is dark grayish brown, very 
friable loamy fine sand about 9 inches thick. The 
subsurface layer also is dark grayish brown, very friable 
loamy fine sand. It is about 5 inches thick. The transition 
layer is grayish brown, very friable loamy sand about 9 
inches thick. The underlying material to a depth of more 
than 60 inches is fine sand. It is pale brown in the upper 
part and very pale brown in the lower part. 


The Valentine soils are nearly level to strongly sloping 
and are excessively drained. They formed in sandy 
eolian material. They generally are higher on the 
landscape than the Dunday soils. Typically, the surface 
layer is dark grayish brown, very friable loamy fine sand 
about 7 inches thick. The transition layer is pale brown, 
loose fine sand about 7 inches thick. The underlying 
material to a depth of more than 60 inches is very pale 
brown fine sand. 

The Boelus soils are nearly level to gently sloping and 
are well drained. They formed in sandy eolian material 
over loamy and silty sediments. They are lower on the 
landscape than the Dunday soils or are in similar 
landscape positions. Typically, the surface layer is dark 
grayish brown, very friable loamy sand about 6 inches 
thick. The subsurface layer is about 16 inches thick. It is 
dark grayish brown, very friable loamy fine sand in the 
upper part and pale brown, loose fine sand in the lower 
part. The subsoil is yellowish brown, firm sandy clay 
loam about 12 inches thick. The underlying material to a 
depth of more than 60 inches is light yellowish brown silt 
loam. 


Minor in this association are the Ipage, Loretto, Gates, 
and Anselmo soils. ipage and Loretto soils are in 
landscape positions similar to those of the Boelus soils. 
Ipage soils are moderately well drained. They are sandy 
throughout. Loretto soils have a loamy surface layer and 
a silty and loamy subsoil. They are well drained. Gates 
and Anselmo soils are in the higher landscape positions 
and are well drained. They are finer textured than the 
major soils. Anselmo soils have a dark surface layer that 
is more than 7 inches thick. Also of minor extent are 
some areas of moderately steep sandhills. 
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Figure 3.—Pattern of soils and parent material in the Dunday-Valentine-Boelus association. 


Farms in areas of this association are a combination 
of cash-grain and livestock enterprises. The nearly level 
to gently sloping soils are used for cultivated crops. The 
moderately steep soils are generally used for range. A 
large acreage of the cropland is irrigated by center-pivot 
Sprinkler systems. The main dryland crops are corn, 
small grain, and alfalfa. The main irrigated crops are corn 
and alfalfa. The soils are too sandy for gravity irrigation. 
Sites for high-yielding wells,that provide water suitable 
for irrigation are available in most areas. Wells on the 
farms provide water for livestock and domestic uses. 

Soil blowing is the main hazard in the cultivated areas. 
Inadequate seasonal rainfall is a limitation on dryfarmed 
cropland in some years. Maintaining a cover of crops or 
crop residue and establishing field windbreaks help to 
control soil blowing. Maintaining fertility and increasing 
the organic matter content are management concerns. 
The main concerns in managing range are controlling 
erosion and maintaining or improving the vigor of the 
native grasses. Range management should include 
proper stocking rates and a planned grazing system. 


3. Els-Valentine-Ipage Association 


Deep, nearly level to strongly sloping, somewhat poorly 
drained, excessively drained, and moderately well 
drained, sandy soils formed in eolian and alluvial sands; 
in sandhill valleys and on uplands 


This association consists of soils on low, hummocky 
sandhills and in the intervening valleys. Most of the 
dunes or hummocks are less than 15 feet high. A few 
small areas in the sandhills are moderately steep. The 
association is in the transition area between the sandhills 
and the broad, flat valleys. Slopes range from 0 to 9 
percent. 

The total area of this association is 58,880 acres, or 
about 16 percent of the county. The association is about 
35 percent Els soils, 26 percent Valentine soils, 25 
percent Ipage soils, and 14 percent minor soils (fig. 4). 

The Els soils are nearly level and are in sandhill 
valleys. They are somewhat poorly drained. The depth to 
the seasonal high water table ranges from about 1.5 feet 
in wet years to 3.0 feet in dry years. Typically, the 
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Figure 4.—Pattern of solls and parent material In the Els-Valentine-Ipage association. 


surface layer is dark grayish brown, very friable loamy 
sand about 7 inches thick. The transition layer is grayish 
brown, very friable loamy sand about 9 inches thick. The 
underlying material to a depth of more than 60 inches is 
very pale brown fine sand. 

The Valentine soils are gently sloping and strongly 
sloping and are on hummocky dunes. They are 
excessively drained. Typically, the surface layer is 
grayish brown, very friable fine sand about 6 inches 
thick. The transition layer is pale brown, loose fine sand 
about 4 inches thick. The underlying material to a depth 
of more than 60 inches is very pale brown fine sand. 

The Ipage soils are nearly level and very gently 
sloping and are in transition areas between the Valentine 
and Els soils. They are moderately well drained. The 
depth to the seasonal high water table ranges from 
about 3 feet in wet years to 6 feet in dry years. Typically, 
the surface layer is grayish brown, very friable fine sand 
about 5 inches thick. The transition layer is light 
brownish gray, loose fine sand about 6 inches thick. The 
underlying material to a depth of more than 60 inches is 


light gray fine sand. Common, fine, distinct mottles are 
below a depth of 32 inches. 

Minor in this association are the Tryon, Loup, Elsmere, 
Libory, and Marlake soils and Blownout land. Tryon and 
Loup soils are lower on the landscape than the Els soils 
and have a water table closer to the surface. Elsmere 
soils are in landscape positions similar to those of the 
Els soils. They are dark to a depth of more than 10 
inches. Libory soils are on stream terraces. They have 
loamy underlying material. Marlake soils are in the lowest 
positions on the landscape and are covered by water 
much of the time. Blownout land is common throughout 
this association. It is mostly barren of vegetation and 
consists of loose fine sand that shifts easily as the wind 
blows. 

Most of the acreage in this association has a cover of 
native grasses and is used for range or hay. Ranching is 
the main enterprise. Most of the ranchers raise feeder 
calves and yearlings. A few fatten cattle in feedlots. A 
few farms are a combination of livestock and cash-grain 
enterprises. The main concern in managing range is 
establishing a planned grazing system that includes 
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proper grazing use. Also, soil blowing is a hazard. If the 
protective grass cover is destroyed, blowouts can form. 
Wells that produce high yields can be readily drilled in 
areas of this association. They yield water of good 
quality for livestock and irrigation. 

In most areas the soils in this association are too 
hummocky and too sandy for dryland crops. Some areas 
in the valleys, however, are dryfarmed. Alfalfa and corn 
are the main dryland and irrigated crops. The main 
hazards on the Valentine soils are soil blowing and 
drought. Keeping crop residue on the surface, 
stripcropping, applying a system of conservation tillage, 
and establishing field windbreaks help to control soil 
blowing and conserve moisture. Some areas can be 
developed for sprinkler irrigation, but soil blowing and 
wetness are serious problems. Irrigation is mostly by 
center-pivot sprinkler systems. Wetness can be a 
problem in the low lying areas. The seasonal high water 
table in the Els soils is a management concern. lt 
enhances the growth of grasses and cultivated crops in 
dry periods, but can cause severe wetness in periods of 
above normal rainfall. Increasing the organic matter 
content and improving fertility are additional 
management concerns. 


4. Elsmere-Loup-Ipage Assoclation 


Deep, nearly level and very gently sloping, moderately 
well drained to very poorly drained, Sandy and loamy 
soils formed in eolian and alluvial sands; on bottom land, 
on stream terraces, and in sandhill valleys 

This association consists of soils on bottom land and 
stream terraces along the major streams and in sandhill 
valleys. Low sandhills are in small isolated areas. Slopes 
range from 0 to 3 percent. 

The total area of this association is 55,870 acres, or 
about 15 percent of the county. The association is about 
40 percent Elsmere soils and similar soils that are 
somewhat poorly drained, 38 percent Loup soils, 9 
percent Ipage soils, and 13 percent minor soils. 

The Elsmere soils are nearly level and are on bottom 
land and in sandhill valleys. They are somewhat poorly 
drained. The depth to the seasonal high water table 
ranges from about 1.5 feet in wet years to 3.0 feet in dry 
years. Typically, the surface layer is dark grayish brown, 
very friable loamy fine sand about 12 inches thick. The 
subsurface layer is grayish brown, very friable loamy fine 
sand about 4 inches thick. The transition layer is light 
brownish gray, very friable loamy sand about 8 inches 
thick. The underlying material to a depth of more than 60 
inches is very pale brown fine sand. 

The Loup soils are nearly level and are on bottom land 
and in the sandhill valleys. They are poorly drained and 
very poorly drained. The seasonal high water table is 
about 0.5 foot above the surface in wet years and is 
within a depth of about 1.5 feet in dry years. Typically, 
the surface layer is dark gray, very friable fine sandy 
loam about 6 inches thick. The subsurface layer is friable 
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and very friable fine sandy loam about 10 inches thick. It 
is very dark gray in the upper part and dark gray in the 
lower part. The transition layer is gray, loose fine sand 
about 10 inches thick. It has brown mottles. The 
underlying material to a depth of more than 60 inches is 
light gray fine sand. It has distinct, yellowish brown 
mottles. 

The Ipage soils are nearly level and very gently 
sloping and are on stream terraces and in sandhill 
valleys. They are moderately well drained. The depth to 
the seasonal high water table ranges from about 3 feet 
in wet years to 6 feet in dry years. Typically, the surface 
layer is dark grayish brown, very friable loamy sand 
about 4 inches thick. The transition layer is grayish 
brown, very friable loamy sand about 7 inches thick. The 
underlying material to a depth of more than 60 inches is 
pale brown and very pale brown fine sand. 

Minor in this association are the Valentine, Tryon, 
Marlake, Inavale, and Ord soils. Valentine soils are in the 
highest positions on the landscape. They are sandy 
throughout and are excessively drained. Tryon soils are 
in landscape positions similar to those of the Loup soils. 
They have a dark surface layer that is less than 7 inches 
thick. Marlake soils are in the lowest landscape positions 
and are ponded for longer periods than the Loup soils. 
Inavale soils are somewhat excessively drained and are 
along stream channels. Ord soils contain more clay in 
the upper part than the major soils. They are in 
landscape positions similar to those of the Elsmere soils. 

In most areas this association has a cover of native 
grasses. A large acreage of the native grasses is 
harvested for hay. The association is well suited to 
native hay because of subirrigation by the seasonal high 
water table. The most extensive hayland in Wheeler 
County is in this association. A large acreage is suitable 
as cropland, but less than 10 percent of the association 
is used for crops. Most of the cropland is irrigated by 
center-pivot sprinkler systems. Only a small acreage of 
tame grasses is irrigated. Alfalfa and corn are the main 
dryland and irrigated crops. Most of the corn is marketed 
as a cash-grain crop. The rest is harvested as feed grain 
or silage and fed to livestock. 

Ranching is the main enterprise. Most ranchers raise 
feeder calves and yearlings. Some fatten cattle in 
feedlots. The farms in areas of this association are 
diversified. They are mainly a combination of livestock 
and cash-grain enterprises. Where it is in good condition, 
the range supports mainly tall native grasses. The main 
concern in managing range is establishing a planned 
grazing system that includes proper grazing use. 
Overgrazing or improper haying methods deplete the 
protective plant cover and cause deterioration of the 
plant community. 

Wetness and soil blowing are the main management 
problems in cultivated areas. Alkalinity is a severe 
limitation in some areas. The seasonal high water table 
in the Elsmere and Loup soils enhances the growth of 
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grasses and cultivated crops during dry periods but can 
interfere with haying and tillage during wet periods. A 
drainage system is needed before some areas can be 
irrigated. In most areas of the Elsmere soils, tile drains 
and drainage ditches are not needed, but the water table 
can be a problem in years of above normal rainfall. The 
Loup soils are too wet for crops. Soil blowing can be 
controlled by maintaining a cover of crops or crop 
residue and by establishing field windbreaks. 


5. Valentine-Els Association 


Deep, nearly level to rolling, excessively drained and 
somewhat poorly drained, sandy soils formed in eolian 
and alluvial sands; on uplands and in sandhill valleys 

This association consists of soils in moderately steep 
areas on sandhills and in the intervening valleys or 
swales. Many of the dunes rise as much as 100 feet 
above the valleys. The soils in the valleys and swales 
have a high water table. 
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The total area of this association is 27,200 acres, or 
about 7 percent of the county. The association is about 
77 percent Valentine soils, 16 percent Els soils, and 7 
percent minor soils (fig. 5). 

The Valentine soils are nearly level to moderately 
steep and are on hummocky and dunelike uplands. They 
are excessively drained. Typically, the surface layer is 
grayish brown, loose fine sand about 5 inches thick. The 
transition layer is light brownish gray, loose fine sand 
about 6 inches thick. The underlying material to a depth 
of more than 60 inches is very pale brown fine sand. 

The Els soils are nearly level and are in the valleys. 
They are somewhat poorly drained. The depth to the 
seasonal high water table ranges from about 1.5 feet in 
wet years to 3.0 feet in dry years. Typically, the surface 
layer is dark grayish brown, very friable fine sand about 6 
inches thick. The transition layer is light brownish gray, 
loose fine sand about 4 inches thick. The underlying 
material to a depth of more than 60 inches is very pale 
brown sand. 
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Figure 5.—Pattern of soils and parent material in the Valentine-Els association. 
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Minor in this association are the Ipage, Dunday, 
Boelus, Tryon, and Marlake soils and Blownout land. 
Ipage soils are higher on the landscape than the Els 
soils and are moderately well drained. Dunday and 
Boelus soils are in the higher valleys between the 
sandhills. They are well drained. Tryon and Marlake soils 
are lower on the landscape than the major soils and are 
poorly drained or very poorly drained. Blownout land is 
common in areas of the Valentine soils. It is mostly 
barren of vegetation and consists of loose fine sand. 

Most of this association has a cover of native grasses 
and is used for grazing. Ranching is the main enterprise. 
Most of the ranchers raise feeder calves and yearlings. 
Only a few areas are used for hay because the valleys 
are too narrow for much more than an occasionally 
grown meadow crop. The association is better suited to 
native grasses than to most other uses. Where it is in 
good condition, the range supports mainly tall native 
grasses. The main concern in managing range is 
establishing a planned grazing system that includes 
proper grazing use. If the range is overgrazed, soil 
blowing is a hazard. The Els soils are best suited to hay 
because of subirrigation by the water table. High-yielding 
wells can be readily drilled for livestock and irrigation 
water. . 

Most of this association is unsuited to cultivated crops 
because of the slope. In a few small areas, the more 
gently sloping soils are used for irrigated crops. Corn and 
alfalfa are the main irrigated crops. Alfalfa is the principal 
dryland crop. Drought and soil blowing are management 
problems if cultivated crops are grown on the Valentine 
soils. Keeping crop residue on the surface and applying 
a System of conservation tillage help to control soil 
blowing and conserve moisture. The wetness of the Els 
Soils is a problem. Measures that increase the organic 
matter content and the level of fertility are needed. 


6. Coly-Uly Association 


Deep, gently sloping to very steep, well drained to 
excessively drained, silty soils formed in loess; on 
uplands 

This association consists of soils on ridges, side 
slopes, and hilltops along deeply entrenched 
drainageways. Slopes range from 3 to 60 percent. 

The total area of this association is 8,969 acres, or 
about 2 percent of the county. The association is about 
49 percent Coly soils, 24 percent Uly soils, and 27 
percent minor soils (fig. 6). 

The Coly soils are on narrow ridgetops and in strongly 
sloping to very steep areas on the sides of hills and 
canyons. These soils are well drained to excessively 
drained. Typically, the surface layer is grayish brown, 
very friable silt loam about 4 inches thick. The transition 
layer is pale brown, very friable silt loam about 8 inches 
thick. The underlying material to a depth of more than 60 
inches is very pale brown, calcareous silt loam. 
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The Uly soils are on broad ridgetops and in gently 
sloping to moderately steep areas on hillsides. These 
soils are well drained and somewhat excessively drained. 
Typically, the surface layer is grayish brown, very friable 
silt loam about 7 inches thick. The subsoil is silt loam 
about 20 inches thick. The upper part is grayish brown 
and very friable, the next part is grayish brown and 
friable, and the lower part is brown, friable, and 
calcareous. The underlying material to a depth of more 
than 60 inches is pale brown, calcareous silt loam. 

Minor in this association are the Gates, Hall, Hobbs, 
and Valentine soils. Gates soils are well drained and are 
nearly level to strongly sloping. They are on ridges and 
side slopes in the loess-sand transition areas. Hall soils 
are on the wide ridgetops. Hobbs soils are on narrow, 
occasionally flooded bottom land and in upland 
drainageways. Valentine soils are sandy throughout. 

Farms in areas of this association are diversified. They 
are a combination of cash-grain and livestock 
enterprises. Some farmers fatten livestock for market. 
The steeper areas generally have a cover of native 
grasses and are used as range. The less sloping areas 
are cultivated. The main crops are corn, grain sorghum, 
and alfalfa. Most areas of the major Uly soils and the 
minor Hall soils are small and irregularly shaped. They 
are irrigated mainly by towline and gravity systems. A 
few areas are irrigated by center-pivot sprinkler systems. 

Water erosion is the main hazard in the cultivated 
areas. Inadequate rainfall commonly limits the production 
of dryland crops. Also, measures that maintain fertility 
and control runoff are needed. The main concerns in 
managing range are regulating the degree of use and 
improving the range condition. Wells on the farms 
provide sufficient water for livestock and domestic uses. 


7. Fluvaquents-Loup-Elsmere Association 


Deep, nearly level, somewhat poorly drained to very 
poorly drained, sandy and loamy soils formed in sandy 
alluvium and mixed eolian and alluvial sands; on bottom 
land 


This association consists of soils on bottom land along 
the Cedar River and Beaver Creek. These soils are 
subject to flooding and are frequently ponded. 

The total area of this association is 3,300 acres, or 
about 1 percent of the county. The association is about 
33 percent Fluvaquents, 28 percent Loup and similar 
Soils, 14 percent Elsmere and similar soils, 15 percent 
minor soils, and 10 percent areas covered by water. 

The Fluvaquents are very poorly drained and are 
frequently ponded by water from stream overflow and a 
very high water table. They are in the lowest position on 
the landscape, in oxbows and low lying areas bordering 
the larger streams. The seasonal high water table is 2 
feet above the surface to 1 foot below in most years. 
Typically, the surface layer is dark gray, very friable 
loamy fine sand about 7 inches thick. The transition layer 
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Figure 6.—Pattern of solls and parent material in the Coly-Uly association. 


extends to a depth of about 22 inches. It is grayish 
brown, friable loamy sand stratified with black, loamy 
material. It has yellowish brown mottles. The underlying 
material to a depth of more than 60 inches is light 
brownish gray fine sand stratified with loamy sand. 

The Loup soils are poorly drained and very poorly 
drained and are in the slightly higher positions on bottom 
land. They are subject to rare flooding and commonly 
are ponded by a very high water table. The seasonal 
high water table is about 0.5 foot above the surface in 
wet years and is within a depth of 1.5 feet in dry years. 
Typically, the surface layer is very dark gray, very friable 
fine sandy loam about 8 inches thick. The subsurface 
layer is very dark gray, friable loam about 6 inches thick. 
The transition layer is gray, loose loamy sand about 2 
inches tick. The underlying material to a depth of about 
60 inches is light gray fine sand. It has dark brown 
mottles at a depth of about 20 inches. In places the 
depth to the underlying material is less than 10 inches. 


The Elsmere soils are higher on the bottom land than 
the Loup soils. They are somewhat poorly drained. The 
depth to the seasonal high water table ranges from 
about 1.5 feet in wet years to 3.0 feet in dry years. 
Typically, the surface layer is dark grayish brown, very 
friable loamy fine sand about 12 inches thick. The 
subsurface layer is grayish brown, very friable loamy fine 
sand about 4 inches thick. The transition layer is light 
brownish gray, very friable loamy sand about 8 inches 
thick. The underlying material to a depth of more than 60 
inches is very pale brown fine sand. 

Minor in this association are the Inavale and page 
soils. Inavale soils are somewhat excessively drained 
and are on the higher bottoms. Ipage soils are 
moderately well drained and are on stream terraces. 

Most areas of this association have a cover of native 
vegetation and are used for range or wildlife habitat. The 
Fluvaquents are too wet for cultivated crops, hay, or 
range. They have a vegetative cover mainly of cattails, 
rushes, arrowhead, willow, and other water-tolerant 
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plants. They are suited primarily to wildlife habitat. The 
major Loup and Elsmere soils and the minor Inavale 
soils are used mainly for grazing and hay. Range 
management that includes proper grazing use and 
restricted grazing and haying during wet periods helps to 
maintain or improve the range condition. Wetness and 
Rach are problems on the Fluvaquents and the Loup 
soils. 

Few farmsteads are in areas of this association 
because of the wetness and the flooding. Recreational 
cabins and facilities are common in areas adjoining this 
association. 


8. Hobbs-Hord Association 


Deep, nearly level and very gently sloping, well drained, 
silty soils formed in silty alluvium; on stream terraces, on 
bottom land, and in upland drainageways 

The total area of this association is 1,460 acres, or 
less than 1 percent of the county. The association is 
about 68 percent Hobbs soils, 15 percent Hord soils, 
and 17 percent minor soils. Slopes of the major soils 
range from 0 to 3 percent. 

The Hobbs soils are nearly level and are on bottom 
land and in upland drainageways. They are occasionally 
flooded for brief periods after heavy rains. Typically, the 
surface layer is grayish brown, very friable silt loam 
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about 5 inches thick. The subsurface layer is grayish 
brown, friable silt loam about 2 inches thick. The 
underlying material to a depth of more than 60 inches is 
stratified grayish brown and light brownish gray silt loam 
and very fine sandy loam. 

The Hord soils are very gently sloping and are on 
stream terraces. They are slightly higher on the 
landscape than the Hobbs soils. Typically, the surface 
layer is dark grayish brown, very friable silt loam about 5 
inches thick. The subsurface layer also is dark grayish 
brown, very friable silt loam. It is about 17 inches thick. 
The subsoil is friable silt loam about 26 inches thick. It is 
grayish brown in the upper part, dark grayish brown in 
the next part, and brown in the lower part. The 
underlying material to a depth of more than 60 inches is 
pale brown silt loam. 

Minor in this association are the Anselmo and Dunday 
soils on long, narrow ridges between drainageways. 
These soils are sandier throughout than the major soils. 

This association is used mainly for cultivated crops. 
Many areas are irrigated. Most farms are diversified. 
They are a combination of cash-grain and livestock 
enterprises. Corn, soybeans, oats, and alfalfa are the 
main crops. Maintaining tilth and fertility is the main 
concern in managing the soils for dryland and irrigated 
crops. Water erosion is the main hazard in the very 
gently sloping areas. 


Detailed Soil Map Units 
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The map units on the detailed soil maps at the back of 
this survey represent the soils in the survey area. The 
map unit descriptions in this section, along with the soil 
maps, can be used to determine the suitability and 
potential of a soil for specific uses. They also can be 
used to plan the management needed for those uses. 
More information on each map unit, or soil, is given 
under “Use and Management of the Soils.” 

Each map unit on the detailed soil maps represents an 
area on the landscape and consists of one or more soils 
for which the unit is named. 

A symbol identifying the soil precedes the map unit 
name in the soil descriptions. Each description includes 
general facts about the soil and gives the principal 
hazards and limitations to be considered in planning tor 
specific uses. 

Soils that have profiles that are almost alike make up 
a soil series. Except for differences in texture of the 
surface layer or of the underlying material, all the soils of 
a series have major horizons that are similar in 
composition, thickness, and arrangement. 

Soils of one series can differ in texture of the surface 
layer or of the underlying material. They also can differ in 
slope, stoniness, salinity, wetness, degree of erosion, 
and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into sou 
phases. Most of the areas shown on the detailed soil 
maps are phases of soil series. The name of a soil 
phase commonly indicates a feature that affects use or 
management. For example, Els loamy sand, 0 to 2 
percent slopes, is a phase of the Els series. 

Some map units are made up of two or more major 
soils. These map units are called soil complexes. A so// 
complex consists of two or more soils, or one or more 
soils and a miscellaneous area, in such an intricate 
pattern or in such small areas that they cannot be shown 
separately on the soil maps. The pattern and proportion 
of the soils are somewhat similar in all areas. Elsmere- 
Ipage loamy fine sands, O to 3 percent slopes, is an 
example. 

Most map units include small scattered areas of soils 
other than those for which the map unit is named. Some 
of these included soils have properties that differ 
substantially from those of the major soil or soils. Such 
differences could significantly affect use and 
management of the soils in the map unit. The included 
soils are identified in each map unit description. Some 


small areas of strongly contrasting soils are identified by 
a special symbol on the soil maps. 

This survey includes miscellaneous areas. Such areas 
have little or no soil material and support little or no 
vegetation. Blownout land is an example. Miscellaneous 
areas are shown on the soil maps. Some that are too 
Small to be shown are identified by a special symbol on 
the soil maps. 

Some of the soil boundaries and soil names on the 
detailed maps of this county do not fully match those on 
the maps of adjacent counties published at an earlier 
date. Differences result from changes and refinements in 
series concepts, variations in slope groupings, and 
application of the latest soil classification system. 

Table 4 gives the acreage and proportionate extent of 
each map unit. Other tables (see "Summary of Tables") 
give properties of the soils and the limitations, 
capabilities, and potentials for many uses. The Glossary 
defines many of the terms used in describing the soils. 


Soil Descriptions 


An—Anselmo fine sandy loam, 0 to 2 percent 
slopes. This deep, nearly level and very gently sloping, 
well drained soil is on uplands and stream terraces. It 
formed in loamy eolian material. Areas range from 5 to 
80 acres in size. 

Typically, the surface layer is grayish brown, very 
friable fine sandy loam about 5 inches thick. The 
subsurface layer is dark grayish brown, very friable fine 
sandy loam about 11 inches thick. The subsoil is very 
friable fine sandy loam about 12 inches thick. The upper 
part is brown, and the lower part is pale brown. The 
underlying material to a depth of more than 60 inches is 
pale brown loamy fine sand. In a few areas the surface 
layer is loamy fine sand or sandy loam. In some places 
the dark surface soil is more than 20 inches thick. in 
other places it is less than 7 inches thick. In some areas 
loamy material is below a depth of 40 inches. 

Included with this soil in mapping are small areas of 
Boelus, Dunday, and Valentine soils. Boelus soils have 
silty and loamy material below a depth of 20 inches. 
They are in landscape positions similar to those of the 
Anselmo soil. Dunday and Valentine soils are higher on 
the landscape than the Anselmo soil. Also, they are 
sandier throughout. Included soils make up 10 to 15 
percent of the unit. 
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Permeability is moderately rapid in the Anselmo soil, 
and the available water capacity is moderate. Organic 
matter content is moderately low. The water intake rate 
is moderately high. Runoff is slow. The soil can be easily 
tilled throughout a wide range of moisture content. 

This soil is used mainly for cultivated crops. Some 
small areas support native grasses and are used as 
range. 

If used for dryland farming, this soil is suited to corn, 
alfalfa, small grain, and introduced grasses. The hazard 
of soil blowing can be reduced and moisture conserved 
by stubble mulch tillage, stripcropping, and a cropping 
system that maintains a protective cover of grass or crop 
residue. A cropping system that includes legumes, 
grasses, or a mixture of both increases the organic 
matter content and helps to maintain fertility and control 
soil blowing. Row crops can be alternated with small 
grain and legumes in the crop rotation. 

If irrigated, this soil is suited to corn, alfalfa, small 
grain, and introduced grasses. Some land grading is 
necessary when a site is prepared for gravity irrigation. A 
sprinkler system is generally the most practical method 
of irrigation because land leveling is not required and 
because frequent, light applications of water are needed. 
One large application can leach plant nutrients below the 
root zone. Returning crop residue to the soil and keeping 
tillage to a minimum by applying a system of 
conservation tillage, such as chiseling, disking, or till- 
planting, help to control erosion and maintain fertility. 
Growing crops or leaving crop residue on the surface in 
winter helps to control soil blowing. Adding barnyard 
manure increases the organic matter content and 
improves fertility. 

This soil is suited to introduced or domestic grasses 
for pasture or hay. Pasture and hay can be alternated 
with other crops in the crop rotation. Cool-season 
grasses, such as smooth brome and orchardgrass, are 
suitable, either alone or in a mixture with legumes, such 
as alfalfa or trefoil. Warm-season grasses also can be 
grown. Separate pastures of warm- and cool-season 
grasses can provide a long season of grazing. 
introduced grasses respond well to applications of 
fertilizer and to irrigation. 

If this soil is used for range, the climax vegetation is 
dominated by sand bluestem, prairie sandreed, little 
bluestem, needleandthread, and blue grama. These 
species make up 70 percent or more of the total annual 
production. Sand dropseed, indiangrass, switchgrass, 
sand lovegrass, western wheatgrass, sideoats grama, 
and other annual and perennial grasses, forbs, and 
shrubs make up the rest. Under continuous heavy 
grazing, sand bluestem, little bluestem, sand lovegrass, 
switchgrass, and indiangrass decrease in abundance. 
Initially, these species are replaced by needleandthread, 
prairie sandreed, sand dropseed, blue grama, sedges, 
annual grasses, and forbs. If overgrazing continues for 
many years, blue grama, Scribner panicum, sand 
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dropseed, needleandthread, and numerous annual and 
perennial weeds dominate the site. 

If the range is in excellent condition, the suggested 
initial stocking rate is 0.9 animal unit month per acre. A 
planned grazing system that includes proper grazing use 
and timely deferment of grazing or haying helps to 
maintain or improve the range condition. Livestock tend 
to overuse areas near watering and salting facilities, 
roads, and trails. The steeper slopes and the areas away 
from the watering facilities may be underused. Properly 
located fences, livestock water, and salting facilities can 
result in a more uniform distribution of grazing. Locating 
the salting facilities away from the watering facilities and 
relocating them each time that salt is provided help to 
prevent excessive trampling and local overuse. 

If properly managed, a cover of range plants is very 
effective in controlling soil blowing and water erosion. 
Abandoned cropland can be reseeded to range if a 
proper seedbed is prepared and a suitable cover crop is 
grown for 2 or more years. A suitable mixture of native 
grass seed should be selected. 

If this soil is used as hayland, the forage should be 
harvested only every other year. During the following 
year, the hayland should be used only as fall or winter 
range. Mowing should be avoided during the period 
between the boot stage and seed maturity. Mowing 
before the dominant grasses reach the boot stage allows 
the plants to recover. The resulting plant cover helps to 
hold snow on the surface and thus increases the 
moisture supply. Mowing should be regulated so that the 
grasses remain vigorous and healthy. A proper mowing 
height helps to maintain the stand of grasses and high 
forage production. It should not be less than 3 inches. 

This soil is suited to some of the trees and shrubs 
grown as windbreaks. The only suitable species are 
those that can withstand somewhat droughty conditions. 
A scarcity of moisture and the hazard of soil blowing are 
the principal concerns in establishing trees. Soil blowing 
can be controlled by maintaining strips of sod or cover 
crops between the tree rows. Cultivation generally 
should be restricted to the tree rows. Irrigation is needed 
during dry periods. Weeds and undesirable grasses in 
the tree rows can be controlled by applying appropriate 
herbicides or by hand hoeing or rototilling. 

This soil is suitable as a site for septic tank absorption 
fields and dwellings. Seepage is a hazard on sites for 
sewage lagoons. It can be controlled by lining or sealing 
the lagoon. The sides of shallow excavations can cave 
in unless they are temporarily shored. The damage to 
local roads caused by frost action can be minimized by a 
good surface drainage system. Crowning the road by 
grading and establishing adequate side ditches help to 
provide the needed surface drainage. 

The land capability units are lle-3, dryland, and lle-8, 
irrigated; Sandy range site; windbreak suitability group 5. 
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AnC— Anselmo fine sandy loam, 2 to 6 percent 
slopes. This deep, gently sloping, well drained soil is on 
uplands. It formed in loamy eolian material. Areas range 
from 5 to 100 acres in size. 

Typically, the surface layer is grayish brown, very 
friable fine sandy loam about 5 inches thick. The 
subsurface layer is dark grayish brown fine sandy loam 
about 7 inches thick. The subsoil is very friable fine 
sandy loam about 17 inches thick. The upper part is 
brown, and the lower part is light yellowish brown. The 
underlying material to a depth of more than 60 inches is 
light yellowish brown loamy fine sand. In places the 
surface layer is loamy sand or loam. In some areas the 
dark surface soil is more than 20 inches thick. In other 
areas it is less than 7 inches thick. In some places strata 
of loamy material are within a depth of 60 inches. In 
other places severe soil blowing or water erosion has 
exposed the brown subsoil or the sandy underlying 
material. 

Included with this soil in mapping are small areas of 
Boelus, Dunday, and Valentine soils. Boelus soils are 
lower on the landscape than the Anselmo soil. They are 
underlain by silty and loamy material. Dunday and 
Valentine soils are sandier throughout than the Anselmo 
soil. Also, they are higher on the landscape. Included 
soils make up 10 to 15 percent of the unit. 

Permeability is moderately rapid in the Anselmo soil, 
and the available water capacity is moderate. Organic 
matter content is moderately low. The water intake rate 
is moderately high. Runoff is slow or medium. The soil 
can be easily tilled throughout a wide range of moisture 
content. 

Some areas of this soil are used for cultivated crops. 
The rest support native grasses and are used as range. 

If used for dryland farming, this soil is suited to corn, 
alfalfa, small grain, and soybeans. Water erosion and soil 
blowing are the main hazards. They can be controlled by 
stubble mulch tillage and a cropping system that 
maintains a protective cover of crops or crop residue. A 
cropping system that includes legumes, grasses, or a 
mixture of both increases the organic matter content and 
helps to maintain fertility. Row crops can be alternated 
with small grain and legumes in the crop rotation. 

If irrigated, this soil is suited to corn, alfalfa, soybeans, 
small grain, and introduced grasses. A sprinkler system 
is the most practical method of irrigation because of the 
slope. Careful management of the water applications 
helps to prevent the leaching of plant nutrients below the 
root zone. Returning crop residue to the soil and keeping 
tillage to a minimum help to control erosion and maintain 
fertility. Growing cover crops or leaving crop residue on 
the surface in winter helps to control erosion and soil 
blowing. Adding barnyard manure increases the organic 
matter content and improves fertility. 

This soil is suited to introduced or domestic grasses 
for pasture or hay. Pasture and hay can be alternated 
with other crops in the crop rotation. Cool-season 
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grasses, such as smooth brome and orchardgrass, are 
suitable, either alone or in a mixture with legumes, such 
as alfalfa or trefoil. Warm-season grasses also can be 
grown. Separate pastures of warm- and cool-season 
grasses can provide a long season of grazing. 
Introduced grasses respond well to applications of 
fertilizer and to irrigation. 

If this soil is used for range, the climax vegetation is 
dominated by sand bluestem, prairie sandreed, little 
bluestem, needleandthread, and blue grama. These 
species make up 70 percent or more of the total annual 
production. Sand dropseed, indiangrass, switchgrass, 
sand lovegrass, western wheatgrass, sideoats grama, 
and other annual and perennial grasses, forbs, and 
shrubs make up the rest. Under continuous heavy 
grazing, sand bluestem, little bluestem, sand lovegrass, 
switchgrass, and indiangrass decrease in abundance. 
Initially, these species are replaced by needleandthread, 
prairie sandreed, sand dropseed, blue grama, sedges, 
annual grasses, and forbs. If overgrazing continues for 
many years, bluegrass, Scribner panicum, sand 
dropseed, needleandthread, and numerous annual and 
perennial weeds dominate the site. 

If the range is in excellent condition, the suggested 
initial stocking rate is 0.9 animal unit month per acre. A 
planned grazing system that includes proper grazing use 
and timely deferment of grazing or haying helps to 
maintain or improve the range condition. Livestock tend 
to overuse areas near watering and salting facilities, 
roads, and trails. The steeper slopes and the areas away 
from the watering facilities may be underused. This is 
generally the first soil to be overgrazed when it is grazed 
in conjunction with steeper soils. Properly located 
fences, livestock water, and salting facilities can result in 
a more uniform distribution of grazing. Locating the 
salting facilities away from the watering facilities and 
relocating them each time that salt is provided help to 
prevent excessive trampling and local overuse. 

If properly managed, a cover of range plants is very 
effective in controlling soil blowing and water erosion. 
Abandoned cropland can be reseeded to range if a 
proper seedbed is prepared and a suitable cover crop is 
grown for 2 or more years. A suitable mixture of native 
grass seed should be selected. 

If this soil is used as hayland, the forage should be 
harvested only every other year. During the following 
year, the hayland should be used only as fall or winter 
range. Mowing should be avoided during the period 
between the boot stage and seed maturity. Mowing 
before the dominant grasses reach the boot stage allows 
the plants to recover. The resulting plant cover helps to 
hold snow on the surface and thus increases the 
moisture supply. Mowing should be regulated so that the 
grasses remain vigorous and healthy. A proper mowing 
height helps to maintain the stand of grasses and high 
forage production. It should not be less than 3 inches. 
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This soil is suited to some of the trees and shrubs 
grown as windbreaks. The only suitable species are 
those that can withstand somewhat droughty conditions. 
Irrigation is needed during dry periods. Soil blowing can 
be controlled by maintaining strips of sod or other 
vegetation between the tree rows. Weeds and grasses 
can be controlled by cultivating with conventional 
equipment in the tree rows. 

This soil is suitable as a site for septic tank absorption 
fields and dwellings. Seepage is a hazard on sites for 
sewage lagoons. It can be controlled by lining or sealing 
the lagoon. The sides of shallow excavations can cave 
in unless they are temporarily shored. The damage to 
local roads caused by frost action can be minimized by a 
good surface drainage system. Crowning the road by 
grading and establishing adequate side ditches help to 
provide the needed surface drainage. 

The land capability units are ۱۱۱٥٤١, dryland, and Ille-8, 
irrigated; Sandy range site; windbreak suitability group 5. 


Bg—Blownout land-Valentine complex, 6 to 60 
percent slopes. This map unit is in the sandhills. The 
Blownout land occurs mainly as bare areas in bowllike 
depressions that have been hollowed out by the wind 
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(fig. 7). The depressions are 5 to more than 50 feet 
deep. Many are eroded down to a permanent water 
table. The deep, excessively drained Valentine soil is 
adjacent to the depressions. It formed in windblown 
sandy material. Areas of this unit range from 5 to 200 
acres in size. They are 50 to 80 percent Blownout land 
and 20 to 50 percent Valentine soil. The Blownout land 
and Valentine soil occur as areas so intricately mixed 
that separating them in mapping is not practical. 

The Blownout land is light brownish gray to very pale 
brown, loose fine sand that is easily shifted by the wind. 

Typically, the Valentine scil has a surface layer of 
grayish brown, very friable fine sand about 4 inches 
thick. The transition layer is light brownish gray, loose 
fine sand about 4 inches thick. The underlying material 
to a depth of more than 60 inches is very pale brown, 
loose fine sand. In many places the upper 2 to 12 inches 
is light brownish gray to very pale brown, loose sand. 

Included in this unit in mapping are small areas of the 
somewhat poorly drained Els, poorly drained and very 
poorly drained Tryon, and very poorly drained Marlake 
soils at the bottom of blowouts where the water table is 
exposed. Included soils make up 5 to 15 percent of 
some mapped areas. 


Figure 7.—An area of the Blownout land-Valentine complex, 6 to 60 percent slopes. Blownout land is in bowilike depressions. 
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Permeability is rapid in the Valentine soil. The 
available water capacity and organic matter content are 
low. Runoff is slow. 

This unit is unsuitable as cropland. Unstabilized areas 
of Blownout land support littte or no vegetation and are 
not grazed. The climax vegetation on the Valentine soil 
is dominated by sand bluestem, little bluestem, prairie 
sandreed, needleandthread, and switchgrass. These 
species make up 75 percent or more of the total annual 
production on this soil. Sand lovegrass, blue grama, 
blowout grass, and sandhill muhly make up the rest. If 
subject to continuous heavy grazing, the native plants on 
the Valentine soil lose vigor and are unable to stabilize 
the site. As a result, the susceptibility to soil blowing is 
increased and the areas of Blownout land are enlarged. 

Before this unit can regain its productive capacity, the 
Blownout land should be stabilized and native grass 
reestablished. Most areas of Blownout land can be 
reclaimed in 4 or 5 years if a planned grazing system is 
used to control trampling and grazing by livestock. 
Shaping the steep banks to a stable grade and 
controlling use through a planned grazing system 
stabilize this land and allow vegetation to become 
established. Shaping the banks helps to control soil 
blowing during revegetation. If fences keep livestock 
away from blowouts, shaping, seeding, and mulching the 
blowouts can hasten reclamation. 

The potential stocking rate on this unit varies, 
depending on the size and distribution of blowouts and 
the amount of vegetation on the blowouts. Onsite 
evaluation is needed to determine the potential stocking 
rate. Locating watering or salting facilities in the adjacent 
areas helps to prevent excessive trampling on this unit. 
Excessive trampling can enlarge the areas of Blowout 
land. 

After grasses are reestablished, properly managing 
this unit as range is very effective in controlling further 
erosion. Overgrazing can reactivate the Blownout land. A 
planned grazing system that includes proper grazing use, 
timely deferment of grazing, and the use of fences to 
control grazing helps to maintain or improve the range 
condition in stabilized areas. 

This unit is unsuited to the trees grown as windbreaks. 
The sand in the areas of Blownout land is loose. Young 
seedlings can be damaged by windblown sand. The 
Valentine soil can be used for some of the trees and 
shrubs that enhance recreational areas or wildlife habitat 
and for forestation plantings, but hand planting or other 
special management is needed. 

This unit generally is not suitable as a site for sanitary 
facilities or buildings. A suitable alternative site is 
needed. 

The land capability unit is Vile-5, dryland; windbreak 
suitability group 10. The Valentine soil is assigned to the 
Sands range site, and the Blowout land is not assigned 
to a range site. 
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BsB—Boelus loamy sand, 0 to 3 percent slopes. 
This deep, nearly level and very gently sloping, well 
drained soil is on uplands. It formed in sandy eolian 
material over loamy and silty sediments. Individual areas 
range from 5 to 200 acres in size. 

Typically, the surface layer is dark grayish brown, very 
friable loamy sand about 6 inches thick. The subsurface 
layer is about 16 inches thick. It is dark grayish brown, 
very friable loamy fine sand in the upper part and pale 
brown, loose fine sand in the lower part. The subsoil is 
yellowish brown, firm sandy clay loam about 12 inches 
thick. The underlying material to a depth of more than 60 
inches is light yellowish brown silt loam. In some places 
the surface layer is less than 10 inches thick, and in 
other places it is sandy loam or sand. In some areas the 
sandy material is less than 20 or more than 36 inches 
deep over loamy material. 

Included with this soil in mapping are small areas of 
Anselmo, Dunday, Ipage, Loretto, and Valentine soils. 
Anselmo and Loretto soils are lower on the landscape 
than the Boelus soil. They are not underlain by loamy 
and silty material. Dunday and Valentine soils are higher 
on the landscape than the Boelus soil. They are sandy 
throughout. Ipage soils are in positions on the landscape 
similar to those of the Boelus soil. They are moderately 
well drained. Also included are areas where the loamy 
material is exposed. Included soils make up 10 to 15 
percent of the unit. 

The Boelus soil is rapidly permeable in the sandy 
material and moderately permeable in the silty or loamy 
underlying material. The available water capacity is high. 
Organic matter content is moderately low. The water 
intake rate is high. Runoff is slow. The soil can be easily 
tilled when moist or dry. 

Most of the acreage of this soil is farmed. The rest 
supports native grasses. A large acreage is irrigated. 

If used for dryland farming, this soil is suited to corn, 
small grain, and alfalfa. Small grain and the first cutting 
of alfalfa are generally the most dependable crops 
because they grow and mature in spring, when rainfall is 
plentiful. The soil is highly susceptible to soil blowing. A 
cropping system that maintains a protective cover of 
crop residue helps to control soil blowing, conserves 
moisture, and helps to maintain the organic matter 
content and fertility. Adding barnyard manure increases 
the organic matter content and improves fertility. After 
periods of very heavy rainfall, some areas are ponded by 
runoff from the surrounding higher areas. The ponding 
can damage crops. 

If irrigated, this soil is suited to corn, soybeans, alfalfa, 
and introduced grasses. A sprinkler system is the best 
method of irrigation because frequent, light applications 
of water are needed. Returning crop residue to the soil 
increases the organic matter content. A protective cover 
of crops, grasses, or crop residue reduces the 
susceptibility to soil blowing and conserves moisture. 
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This soil is suited to introduced grasses for pasture or 
hay. Cool-season grasses, such as smooth brome, 
orchardgrass, and tall fescue, can be grown in a mixture 
with alfalfa. Forage production can be increased or 
maintained by proper stocking rates and rotation grazing. 
Introduced grasses respond well to applications of 
fertilizer and to irrigation. 

If this soil is used for range, the climax vegetation is 
dominated by little bluestem, needleandthread, prairie 
sandreed, blue grama, and sand bluestem. These 
species make up 70 percent or more of the total annual 
production. Sand dropseed, indiangrass, switchgrass, 
sand lovegrass, western wheatgrass, sideoats grama, 
and other annual and perennial grasses, forbs, and 
shrubs make up the rest. Under continuous heavy 
grazing, sand bluestem, little bluestem, sand lovegrass, 
switchgrass, and indiangrass decrease in abundance. 
Initially, these species are replaced by needleandthread, 
prairie sandreed, sand dropseed, blue grama, sedges, 
annual grasses, and forbs. If overgrazing continues for 
many years, blue grama, Scribner panicum, sand 
dropseed, needleandthread, and numerous annual and 
perennial weeds dominate the site. 

If the range is in excellent condition, the suggested 
initial stocking rate is 0.9 animal unit month per acre. A 
planned grazing system that includes proper grazing use 
and timely deferment of grazing or haying helps to 
maintain or improve the range condition. Livestock tend 
to overuse areas near watering and salting facilities, 
roads, and trails. The steeper slopes and the areas away 
from the watering facilities may be underused. This is 
generally the first soil to be overgrazed when it is grazed 
in conjunction with Valentine fine sand, rolling, or 
Valentine fine sand, rolling and hilly. Properly located 
fences, livestock water, and salting facilities can result in 
a more uniform distribution of grazing. Locating the 
salting facilities away from the watering facilities and 
relocating them each time that salt is provided help to 
prevent excessive trampling and local overuse. 

If properly managed, a cover of range plants is very 
effective in controlling soil blowing and water erosion. 
Abandoned cropland can be reseeded to a suitable 
grass mixture if a proper seedbed is prepared and a 
suitable cover crop is grown for 2 years. 

If this soil is used as hayland, the forage should be 
harvested only every other year. During the following 
year, the hayland should be used only as fall or winter 
range. Mowing should be avoided during the period 
between the boot stage and seed maturity. Mowing 
before the dominant grasses reach the boot stage allows 
the plants to recover. The resulting plant cover helps to 
hold snow on the surface and thus increases the 
moisture supply. Mowing should be regulated so that the 
grasses remain vigorous and healthy. A proper mowing 
height helps to maintain the stand of grasses and high 
forage production. It should not be less than 3 inches. 
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This soil is suited to some of the trees and shrubs 
grown as windbreaks. The only suitable species are 
those that can withstand somewhat droughty conditions. 
A scarcity of moisture and a severe hazard of soil 
blowing are the principal concerns in establishing trees. 
Irrigation is needed during dry periods. Soil blowing can 
be controlled by maintaining strips of sod or other 
vegetation between the tree rows. Weeds compete with 
the trees for moisture. They can be controlled by 
cultivation or by appropriate herbicides. 

This soil is suitable as a site for septic tank absorption 
fields and shallow excavations. Seepage is a hazard on 
sites for sewage lagoons. It can be controlled by lining 
or sealing the lagoon. The shrink-swell potential is a 
limitation on sites for dwellings. Strengthening 
foundations and backfilling with coarse textured material 
help to prevent the structural damage caused by 
shrinking and swelling. Local roads should be designed 
so that the surface pavement and subbase are thick 
enough to compensate for the low strength of the soil. 
Providing coarser grained subgrade or base material 
helps to ensure better performance. 

The land capability units are Ille-6, dryland, and Ille-10, 
irrigated; Sandy range site; windbreak suitability group 5. 


BsC—Boelus loamy sand, 3 to 6 percent slopes. 
This deep, gently sloping, well drained soil generally is 
on convex side slopes in the uplands. It formed in sandy 
eolian material over loamy and silty sediments. Areas 
range from 5 to 100 acres in size. 

Typically, the surface layer is grayish brown, very 
friable loamy sand about 6 inches thick. The subsurface 
layer is dark grayish brown and brown, very friable loamy 
sand about 18 inches thick. The subsoil is brown, firm 
silt loam about 6 inches thick. The underlying material to 
a depth of more than 60 inches is light yellowish brown 
silt loam. In some places the surface layer is less than 
10 inches thick. In other places it is sand or sandy loam. 
In some areas the sandy material is less than 20 or 
more than 36 inches deep over loamy material. 

Included with this soi! in mapping are small areas of 
Anselmo, Dunday, and Valentine soils. Anselmo soils 
generally are not underlain by loamy material. They are 
lower on the landscape than the Boelus soil. Dunday 
and Valentine soils are higher on the landscape than the 
Boelus soil. Also, they are sandier throughout. Also 
included are some areas where loamy material is 
exposed and some areas where weathered sandstone is 
in the lower part of the profile. Included soils make up 10 
to 15 percent of the unit. 

The Boelus soil is rapidly permeable in the sandy 
material and moderately permeable in the loamy or silty 
material. The available water capacity is high. Organic 
matter content is moderately low. The water intake rate 
is high. Runoff is slow or medium. The soil can be easily 
worked throughout a wide range of moisture content. 
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Most of the acreage of this soil is farmed. The rest 
supports native grasses. 

If used for dryland farming, this soil is suited to corn, 
sorghum, small grain, and alfalfa. Small grain and the 
first cutting of alfalfa are generally the most dependable 
crops because they grow and mature in spring, when the 
amount of rainfall is usually highest. The soil is highly 
susceptible to soil blowing and water erosion. A cropping 
system that maintains a protective cover of crop residue 
helps to control soil blowing and water erosion and 
conserves moisture. Adding barnyard manure increases 
the organic matter content and improves fertility. 

If irrigated, this soil is suited to corn, soybeans, alfalfa, 
and introduced grasses. A sprinkler system is the best 
method of irrigation because frequent, light applications 
of water are needed. One large application can leach 
plant nutrients below the root zone. Soil blowing and 
water erosion can be controlled by a cropping system 
that maintains a protective cover of close-growing crops, 
grasses, or crop residue. All crop residue should be 
returned to the soil. 

This soil is suited to grasses for pasture and hay. 
Cool-season grasses, such as smooth brome, 
orchardgrass, and tall fescue, can be grown in a mixture 
with alfalfa. Forage production can be increased or 
maintained by proper stocking rates and rotation grazing. 
Introduced grasses respond well to applications of 
fertilizer and to irrigation. 

If this soil is used for range, the climax vegetation is 
dominated by little bluestem, needleandthread, prairie 
sandreed, blue grama, and sand bluestem. These 
species make up 70 percent or more of the total annual 
production. Sand dropseed, indiangrass, switchgrass, 
sand lovegrass, western wheatgrass, sideoats grama, 
and other annual and perennial grasses, forbs, and 
shrubs make up the rest. Under continuous heavy 
grazing, sand bluestem, little bluestem, sand lovegrass, 
switchgrass, and indiangrass decrease in abundance. 
Initially, these species are replaced by needleandthread, 
prairie sandreed, sand dropseed, blue grama, sedges, 
annual grasses, and forbs. If overgrazing continues for 
many years, blue grama, Scribner panicum, sand 
dropseed, needleandthread, and numerous annual and 
perennial weeds dominate the site. 

If the range is in excellent condition, the suggested 
initial stocking rate is 0.9 animal unit month per acre. A 
planned grazing system that includes proper grazing use 
and timely deferment of grazing or haying helps to 
maintain or improve the range condition. Livestock tend 
to overuse areas near watering and salting facilities, 
roads, and trails. The steeper slopes and the areas away 
from the watering facilities may be underused. This is 
generally the first soil to be overgrazed when it is grazed 
in conjunction with steeper soils. Properly located 
fences, livestock water, and salting facilities can result in 
a more uniform distribution of grazing. Locating the 
salting facilities away from the watering facilities and 
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relocating them each time that salt is provided help to 
prevent excessive trampling and local overuse. 

If properly managed, a cover of range plants is very 
effective in controlling soil blowing and water erosion. 
Abandoned cropland can be reseeded to a suitable 
grass mixture if a proper seedbed is prepared and a 
suitable cover crop is grown for 2 years. 

If this soil is used as hayland, the forage should be 
harvested only every other year. During the following 
year, the hayland should be used only as fall or winter 
range. Mowing should be avoided during the period 
between the boot stage and seed maturity. Mowing 
before the dominant grasses reach the boot stage allows 
the plants to recover. The resulting plant cover helps to 
hold snow on the surface and thus increases the 
moisture supply. Mowing should be regulated so that the 
grasses remain vigorous and healthy. A proper mowing 
height helps to maintain the stand of grasses and high 
forage production. It should not be less than 3 inches. 

This soil is suited to some of the trees and shrubs 
grown as windbreaks. The only suitable species are 
those that can withstand somewhat droughty conditions. 
A scarcity of moisture and a severe hazard of soil 
blowing are the principal concerns in establishing trees. 
Irrigation is needed during dry periods. Scil blowing and 
water erosion can be controlled by maintaining strips of 
sod or other vegetation between the tree rows. Weeds 
compete with the trees for moisture. They can be 
controlled by cultivation or by appropriate herbicides. 

This soil is suitable as a site for septic tank absorption 
fields and shallow excavations. The slope is a limitation 
on sites for sewage lagoons. Grading can modify the 
Slope and shape the lagoon. The shrink-swell potential is 
a limitation on sites for dwellings. Strengthening 
foundations and backfilling with coarse textured material 
help to prevent the structural damage caused by 
shrinking and swelling. Local roads should be designed 
so that the surface pavement and subbase are thick 
enough to compensate for the low strength of the soil. 
Providing coarse grained subgrade or base material 
helps to ensure better performance. 

The land capability units are IVe-6, dryland, and Ille- 
10, irrigated; Sandy range site; windbreak suitability 
group 5. 


CoD2—Coly silt loam, 6 to 11 percent slopes, 
eroded. This deep, strongly sloping, well drained soil is 
on narrow ridges and the upper parts of side slopes in 
the uplands. It formed in calcareous loess. In places, 
water erosion has removed most of the darkened 
surface layer and rills and gullies have exposed the 
underlying material. Areas range from 5 to 50 acres in 
size. 

Typically, the surface layer is grayish brown, very 
friable, calcareous silt loam about 5 inches thick. The 
transition layer is pale brown, very friable, calcareous silt 
loam about 7 inches thick. The underlying material to a 
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depth of more than 60 inches is very pale brown, 
calcareous silt loam. In places the depth to carbonates 
is more than 10 inches. In some areas windblown fine 
sand or loamy fine sand has been deposited on the 
surface. 

Included with this soil in mapping are small areas of 
Uly and Hall soils. Uly soils are on the lower side slopes. 
Their surface layer is thicker than that of the Coly soil. 
Hall soils are on the broader ridgetops. They have more 
clay in the subsoil than the Coly soil. Included soils make 
up about 15 percent of the unit. 

Permeability is moderate in the Coly soil, and the 
available water capacity is high. Organic matter content 
is moderately low. The water intake rate is moderate. 
Runoff is medium. 

Much of the acreage of this soil supports native 
grasses and is used as range. A few areas are used for 
dryland or irrigated crops. 

If used for dryland farming, this soil is poorly suited to 
corn and sorghum. It is better suited to small grain and 
alfalfa. Water erosion is the principal hazard. It can be 
controlled by terraces, contour farming, and a system of 
conservation tillage that leaves crop residue on the 
surface. Returning crop residue to the soil and applying 
barnyard manure help to maintain or increase the 
organic matter content and the level of fertility. 

If irrigated, this soil is poorly suited to alfalfa, sorghum, 
introduced grasses, and corn. A sprinkler system is the 
best method of irrigation. Terraces, contour farming, 
conservation tillage, and close-grown crops, such as 
alfalfa and grasses, help to control water erosion. 
Returning crop residue to the soil increases the organic 
matter content and improves fertility. If a center-pivot 
irrigation system is used, erosion can occur in the wheel 
tracks and small gullies can form. Adjusting the 
application rate to the moderate water intake rate of the 
soil permits most of the water to penetrate the surface 
and reduces the amount that runs off the surface. 

This soil is suited to introduced or domestic grasses 
for pasture or hay. Pasture and hay can be alternated 
with other crops in the crop rotation. Cool-season 
grasses, such as smooth brome and intermediate 
wheatgrass, are suitable, either alone or in a mixture with 
legumes, such as alfalfa. Warm-season grasses, such as 
switchgrass, also can be grown. Separate pastures of 
warm- and cool-season grasses can provide a long 
season of grazing. Introduced grasses respond well to 
applications of fertilizer and to irrigation. 

If this soil is used for range, the climax vegetation is 
dominated by little bluestem, big bluestem, sideoats 
grama, western wheatgrass, and blue grama. These 
species make up 70 percent or more of the total annual 
production. Indiangrass, needleandthread, plains muhly, 
buffalograss, and other annual and perennial grasses, 
forbs, and shrubs make up the rest. Under continuous 
heavy grazing, big bluestem and little bluestem decrease 
in abundance. initially, these species are replaced by 
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hairy grama, prairie sandreed, tall dropseed, western 
wheatgrass, needleandthread, plains muhly, sedges, 
annual grasses, and forbs. If overgrazing continues for 
many years, the native grasses lose vigor and are unable 
to stabilize the site. Under these conditions, the amount 
of soil lost through water erosion and soil blowing 
increases. 

If the range is in excellent condition, the suggested 
initial stocking rate is 0.7 animal unit month per acre. A 
planned grazing system that includes proper grazing use 
and timely deferment of grazing or haying helps to 
maintain or improve the range condition. Livestock tend 
to overuse areas near watering and salting facilities, 
roads, and trails. The steeper slopes and the areas away 
from the watering facilities may be underused. Properly 
located fences, livestock water, and salting facilities can 
result in a more uniform distribution of grazing. Locating 
the salting facilities away from the watering facilities and 
relocating them each time that salt is provided help to 
prevent excessive trampling and local overuse. 

If properly managed, a cover of range plants is very 
effective in controlling soil blowing and water erosion. 
Abandoned cropland should be reseeded to a suitable 
grass mixture. In areas where gullies have formed 
because of severe water erosion, both land shaping and 
deferred grazing may be required to stabilize the site. 

If this soil is used as hayland, the forage should be 
harvested only every other year. During the following 
year, the hayland should be used only as fall or winter 
range. Mowing should be avoided during the period 
between the boot stage and seed maturity. Mowing 
before the dominant grasses reach the boot stage allows 
the plants to recover. The resulting plant cover helps to 
hold snow on the surface and thus increases the 
moisture supply. Mowing should be regulated so that the 
grasses remain vigorous and healthy. A proper mowing 
height helps to maintain the stand of grasses and high 
forage production. it should not be less than 3 inches. 

This soil is suited to farmstead and feedlot windbreaks 
and to the trees and shrubs that enhance recreational 
areas and wildlife habitat. It is only fairly well suited to 
field windbreaks. A high content of calcium and 
competition from grasses and weeds are the principal 
concerns in establishing and maintaining the trees and 
shrubs. Water erosion also is a concern. Irrigation is 
needed during dry periods. The species selected for 
planting should be those that can grow well in a limy 
soil. Planting on the contour and terracing conserve 
moisture. Cultivation or applications of approved 
herbicide control weeds. 

The slope is a limitation if this soil is used as a site for 
sanitary facilities, dwellings, or local roads. Land shaping 
and installing the distribution lines on the contour help to 
ensure that septic tank absorption fields function 
properly. On sites for sewage lagoons, extensive grading 
is needed to modify the slope. Also, lining or sealing the 
lagoon helps to prevent seepage. Dweliings should be 
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designed so that they conform to the natural slope of the 
land. In some areas land shaping is needed. Cutting and 
filling help to establish a suitable grade for roads. The 
road damage caused by frost action can be minimized by 
a good surface drainage system. Crowning the road by 
grading and establishing adequate side ditches help to 
provide the needed surface drainage. 

The land capability units are IVe-9, dryland, and IVe-6, 
irrigated; Limy Upland range site; windbreak suitability 
group 8. 


CoF—Coly silt loam, 17 to 30 percent slopes. This 
deep, steep, somewhet excessively drained soil is on 
side slopes and ridges adjacent to upland drainageways. 
It formed in calcareous loess. Areas range from 10 to 
200 acres in size. 

Typically, the surface layer is grayish brown, very 
friable, calcareous silt loam about 4 inches thick. The 
transition layer is pale brown, very friable, calcareous silt 
loam about 7 inches thick. The underlying material to a 
depth of more than 60 inches is very pale brown, 
calcareous silt loam. In places the depth to carbonates 
is more than 10 inches. 

Included with this soil in mapping are small areas of 
Hall, Hobbs, Uly, and Valentine soils. Hall soils are in the 
less sloping areas on broad ridgetops. They contain 
more clay in the subsoil than the Coly soil. Hobbs soils 
are in narrow drainageways and are occasionally 
flooded. They are darker than the Coly soil and are 
deeper to lime. Uly soils are on the lower side slopes or 
in landscape positions similar to those of the Coly soil. 
Their surface layer is thicker than that of the Coly soil. 
Valentine soils are on the upper side slopes near the 
head of drainageways. They contain more sand than the 
Coly soil. Included soils make up less than 15 percent of 
the unit. 

The Coly soil is moderately permeable and has a high 
available water capacity. It releases water readily to 
plants. Runoff is rapid. Organic matter content is 
moderately low. 

Almost all of the acreage is range used for grazing or 
hay. Some small areas are cultivated along with areas of 
less sloping soils. This soil is generally unsuited to 
dryland and irrigated crops because of the slope and a 
severe hazard of water erosion. 

If this soil is used for range, the climax vegetation is 
dominated by little bluestem, big bluestem, sideoats 
grama, western wheatgrass, and blue grama. These 
species make up 70 percent or more of the total annual 
production. Indiangrass, needleandthread, plains muhly, 
buffalograss, and other annual and perennial grasses, 
forbs, and shrubs make up the rest. Under continuous 
heavy grazing, big bluestem and little bluestem decrease 
in abundance. Initially, these species are replaced by 
hairy grama, prairie sandreed, tall dropseed, western 
wheatgrass, needleandthread, plains muhly, sedges, 
annual grasses, and forbs. If overgrazing continues for 
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many years, native grasses lose vigor and are unable 
to stabilize the site. Under these conditions, the amount 
of soil lost through water erosion and soil blowing 
increases. 

If the range is in excellent condition, the suggested 
initial stocking rate is 0.7 animal unit month per acre. A 
planned grazing system that includes proper grazing use 
and timely deferment of grazing or haying helps to 
maintain or improve the range condition. Livestock tend 
to overuse areas near watering and salting facilities, 
roads, and trails. The steeper slopes and the areas away 
from the watering facilities may be underused. Properly 
located fences, livestock water, and salting facilities can 
result in a more uniform distribution of grazing. Locating 
the salting facilities away from the watering facilities and 
relocating them each time that salt is provided help to 
prevent excessive trampling and local overuse. 

If properly managed, a cover of range plants is very 
effective in controlling soil blowing and water erosion. 
Abandoned cropland should be reseeded to a suitable 
grass mixture. In areas where gullies have formed 
because of severe water erosion, both land shaping and 
deferred grazing may be needed to stabilize the site. 

If this soil is used as hayland, the forage should be 
harvested only every other year. During the following 
year, the hayland should be used only as fall or winter 
range. Mowing should be avoided during the period 
between the boot stage and seed maturity. Mowing 
before the dominant grasses reach the boot stage allows 
the plants to recover. The resulting plant cover helps to 
hold snow on the surface and thus increases the 
moisture supply. Mowing should be regulated so that the 
grasses remain vigorous and healthy. A proper mowing 
height helps to maintain the stand of grasses and high 
forage production. It should not be less than 3 inches. 

This soil generally is unsuited to the trees and shrubs 
grown as windbreaks. Some areas can be used for the 
trees and shrubs that enhance wildlife habitat and for 
forestation plantings if special management measures, 
such as hand planting, are applied and if the species 
selected for planting are those that can grow well in a 
limy soil. Water erosion is a major management concern. 

This soil is not suitable as a site for septic tank 
absorption fields or sewage lagoons because of the 
slope. An alternative site should be selected. Dwellings 
should be designed so that they conform to the natural 
slope of the land. In some areas land shaping is needed. 
On sites for local roads and streets, cutting and filling 
can establish a suitable grade. The road damage caused 
by frost action can be minimized by a good suríace 
drainage system. Crowning the road by grading and 
establishing adequate side ditches help to provide the 
needed surface drainage. 

The land capability unit is Vle-9, dryland; Limy Upland 
range site; windbreak suitability group 10. 
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CpG—Coly-Hobbs silt loams, 2 to 60 percent 
slopes. These deep, very gently sloping to very steep 
soils are on deeply dissected uplands that have narrow 
bottoms. They commonly are at the upper end of 
drainageways, but some areas are in canyons as much 
as 1 mile long. The excessively drained, very steep Coly 
soil is on canyon sides and on narrow ridges between 
the canyons. The canyon sides commonly have a 
succession of short, vertical exposures, called 
"catsteps." The well drained, very gently sloping Hobbs 
soil is on narrow bottom land below the canyon sides. It 
is occasionally flooded for brief periods. The Coly soil 
formed in calcareous loess, and the Hobbs soil formed 
in silty alluvium. Areas range from 20 to 300 acres in 
size. They are 65 to 70 percent Coly soil and 15 to 20 
percent Hobbs soil. The two soils occur as areas so 
small or so narrow that separating them in mapping is 
not practical. 

Typically, the Coly soil has a surface layer of brown, 
very friable, calcareous silt loam about 4 inches thick. 
The transition layer is pale brown, very friable, 
calcareous silt loam about 8 inches thick. The underlying 
material to a depth of more than 60 inches is very pale 
brown, calcareous silt loam. In some places windblown 
fine sand or loamy fine sand has been deposited on the 
surface. In other places the depth to carbonates is more 
than 10 inches. In some areas the canyon sides are 
nearly vertical. 

Typically, the Hobbs soil has a surface layer of grayish 
brown, friable silt loam about 6 inches thick. The 
underlying material to a depth of more than 60 inches is 
silt loam. It is brown and dark grayish brown in the upper 
part and pale brown in the lower part. In some areas the 
surface layer is stratified. In other areas the soil has 
strata of sandy and loamy material. In places carbonates 
are within 10 inches of the surface. 

Included with these soils in mapping are small areas of 
Uly and Valentine soils. Uly soils are on the lower side 
slopes. Their surface layer is thicker than that of the 
Coly and Hobbs soils. Valentine soils generally are on 
the upper side slopes and on ridgetops. They contain 
more sand than the Coly and Hobbs soils. Included soils 
make up 10 to 15 percent of the unit. 

Permeability is moderate in the Coly and Hobbs soils, 
and the available water capacity is high. Organic matter 
content is moderately tow in the Coly soil and moderate 
in the Hobbs soil. Runoff is very rapid on the Coly soil 
and slow on the Hobbs soil. 

Almost all of the acreage supports native grasses and 
is used for grazing and wildlife habitat. A few narrow 
strips of the Hobbs soil are farmed. These soils are 
generally unsuited to cultivated crops, pasture, and hay 
because of the slope. They are well suited to range. A 
cover of range plants is effective in controlling water 
erosion and soil blowing. 

The very gently sloping Hobbs soil is easily accessible 
to livestock and thus tends to be overgrazed. The 
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natural plant community on this soil is dominantly big 
bluestem, western wheatgrass, little bluestem, 
switchgrass, and blue grama. These species make up 60 
percent or more of the total annual production on this 
soil. Prairie junegrass, green needlegrass, Kentucky 
bluegrass, other perennial and annual grasses, forbs, 
sedges, and shrubs make up the rest. Under continuous 
heavy grazing, big bluestem, little bluestem, prairie 
junegrass, and green needlegrass decrease in 
abundance. Initially, these species are replaced by 
western wheatgrass, Kentucky bluegrass, and various 
sedges. If the surrounding areas are so overgrazed that 
the protective plant cover is seriously depleted, this soil 
is frequently or occasionally ponded by runoff for brief 
periods. The ponding results in sedimentation and 
channeling. 

The very steep Coly soil is not easily accessible to 
livestock. The climax vegetation is dominated by little 
bluestem, big bluestem, and sideoats grama. These 
species make up more than 55 percent of the total 
annual production on this soil. Blue grama, hairy grama, 
indiangrass, plains muhly, prairie sandreed, sedges, and 
numerous forbs and shrubs make up the rest. Under 
continuous heavy grazing, big bluestem, little bluestem, 
and sideoats grama decrease in abundance. Initially, 
these species are replaced by blue grama, hairy grama, 
plains muhly, prairie sandreed, needleandthread, and 
numerous annual grasses and forbs. If overgrazing 
continues for many years, tall dropseed, Scribner 
panicum, and numerous annual and perennial weeds 
dominate the site. If the range deteriorates further, the 
plant community loses vigor and is not able to stabilize 
the site. Under these conditions, excessive water erosion 
and soil blowing occur. 

If the range is in excellent condition, the suggested 
initial stocking rate is 1.2 animal unit months per acre on 
the Hobbs soil and is 0.6 animal unit month per acre on 
the Coly soil. A planned grazing system that includes 
proper grazing use and timely deferment of grazing helps 
to maintain or improve the range condition. Achieving a 
good distribution of grazing is difficult on these soils. 
Properly located fences, livestock water, and salting 
facilities can result in a more uniform distribution of 
grazing. Locating the salting facilities away from the 
watering facilities and relocating them each time that salt 
is provided help to prevent excessive trampling and local 
overuse. The extent of small soapweed increases in 
areas that are grazed only in summer. As a result, these 
areas should be used as winter range. 

These soils generally are unsuited to windbreaks. 
Some of the trees and shrubs that enhance recreational 
areas and wildlife habitat and some forestation plantings 
can be grown if special management measures, such as 
hand planting, are applied. The species selected tor 
planting should be those that can grow well in a limy 
soil. 
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These soils generally are not suitable as sites for 
sanitary facilities or buildings because of the slope of the 
Coly soil and the flooding on the Hobbs soil. A suitable 
alternative site is needed. Cutting and filling help to 
establish a suitable grade for local roads on the Coly 
soil. Providing coarse grained base material helps to 
ensure better performance. Constructing the roads on 
suitable, well compacted fill material above the level of 
flooding and providing adequate side ditches and 
culverts help to prevent the road damage caused by 
floodwater on the Hobbs soil. 

The land capability unit is Vile-9, dryland; windbreak 
suitability group 10. The Coly soil is in the Thin Loess 
range site, and the Hobbs soil is in the Silty Overflow 
range site. 


CuE2—Coly-Uly silt loams, 11 to 17 percent slopes, 
eroded. These deep, moderately steep, somewhat 
excessively drained soils are on side slopes and narrow 
ridgetops in the uplands. The Coly soil commonly is on 
the higher and steeper convex ridgetops, and the Uly 
soil is on the lower parts of the side slopes and in 
concave areas. Both soils formed in loess. Much of the 
original surface layer has been removed by erosion. 
Areas are 45 to 65 percent Coly soil and 20 to 45 
percent Uly scil. The two soils occur as areas so 
intricately mixed or so small that separating them in 
mapping is not practical. 

Typically, the Coly soil has a surface layer of grayish 
brown, very friable, calcareous silt loam about 5 inches 
thick. The transition layer is pale brown, very friable, 
calcareous silt loam about 9 inches thick. The underlying 
material to a depth of more than 60 inches is very pale 
brown, calcareous silt loam. In places the depth to 
carbonates is more than 10 inches. 

Typically, the Uly soil has a surface layer of grayish 
brown, very friable silt loam about 6 inches thick. The 
subsoil is friable silt loam about 10 inches thick. It is 
brown in the upper part and pale brown and calcareous 
in the lower part. The underlying material to a depth of 
60 inches or more is pale brown and very pale brown, 
calcareous silt loam. In places the surface layer is less 
than 7 inches thick. In a few areas the subsoil is silty 
clay loam. 

Included with these soils in mapping are small areas of 
the very gently sloping Hall soils on ridgetops. These 
included soils have more clay in the subsoil than the 
Coly and Uly soils. They make up 5 to 15 percent of the 
unit. 

Permeability is moderate in the Coly and Uly soils, and 
the available water capacity is high. Organic matter 
content is moderately low. Runoff is rapid. Tilth is good. 

Most areas have been reseeded to native grasses and 
are used as range. Á small acreage is used for cultivated 
crops. These soils are generally unsuited to dryland and 
irrigated crops because of a very severe hazard of water 
erosion. They are better suited to native grasses. 
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If these soils are used as range, the climax vegetation 
is dominated by big bluestem, blue grama, little 
bluestem, sideoats grama, switchgrass, and western 
wheatgrass. These species make up 70 percent or more 
of the total annual production. Buffalograss, 
needleandthread, prairie junegrass, Scribner panicum, 
sedges, and other annual and perennial grasses, forbs, 
and shrubs make up the rest. Under continuous heavy 
grazing, big bluestem, little bluestem, prairie junegrass, 
and switchgrass decrease in abundance. Initially, these 
species are replaced by blue grama, buffalograss, 
needleandthread, plains muhly, sand dropseed, tall 
dropseed, western wheatgrass, annual grasses, and 
forbs. H overgrazing continues for many years, the native 
grasses lose vigor and are unable to stabilize the site. 
Under these conditions, excessive water erosion and soil 
blowing occur. 

If the range is in excellent condition, the suggested 
initial stocking rate is 0.7 animal unit month per acre on 
the Coly soil and is 0.9 animal unit month per acre on 
the Uly soil. A planned grazing system that includes 
proper grazing use and timely deferment of grazing and 
haying helps to maintain or improve the range condition. 
Livestock tend to overuse areas near watering facilities, 
roads, and trails. The areas away from the watering 
facilities may be underused. Properly located fences, 
livestock water, and salting facilities can result in a more 
uniform distribution of grazing. Locating the salting 
facilities away from the watering facilities and relocating 
them each time that salt is provided help to prevent 
excessive trampling and local overuse. 

If properly managed, a cover of range plants is very 
effective in controlling soil blowing and water erosion. 
Abandoned cropland should be reseeded to a suitable 
grass mixture. In areas where gullies have formed 
because of severe water erosion, land shaping and 
deferred grazing may be needed to stabilize the site. 

If these soils are used as hayland, the forage should 
be harvested only every other year. During the following 
year, the hayland should be used only as fall or winter 
range. Mowing should be avoided during the period 
between the boot stage and seed maturity. Mowing 
before the dominant grasses reach the boot stage allows 
the plants to recover. The resulting plant cover helps to 
hold snow on the surface and thus increases the 
moisture supply. Mowing should be regulated so that the 
grasses remain vigorous and healthy. A proper mowing 
height helps to maintain the stand of grasses and high 
forage production. It should not be less than 3 inches. 

These soils are suited to the trees and shrubs grown 
as windbreaks. A high content of calcium and 
competition from grasses and weeds are the main 
management concerns. Also, water erosion is a hazard. 
It can be controlled by planting on the contour and 
terracing. Undesirable grasses and weeds can be 
removed by cultivation or by applications of appropriate 
herbicide. Removing these plants conserves soil moisture. 
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The slope is a limitation if these soils are used as sites 
for dwellings or sanitary facilities. Land shaping may be 
needed on sites for septic tank absorption fields. Also, 
the absorption fields should be installed on the contour. 
Sewage lagoons should be constructed on a less steep 
alternative site. Dwellings should be designed so that 
they conform to the natural slope of the land. Also, the 
site can be graded to an acceptable gradient. 

Local roads should be designed so that the surface 
pavement and subbase are thick enough to compensate 
for the low strength of the Uly soil. Providing coarse 
grained subgrade or base material helps to ensure better 
performance. The road damage caused by frost action 
can be minimized by a good surface drainage system 
and by a gravel moisture barrier in the subgrade. 
Crowning the road by grading and establishing adequate 
side ditches help to provide the needed surface 
drainage. 

The land capability unit is Vle-9, dryland. The Coly soil 
is in the Limy Upland range site and in windbreak 
suitability group 8. The Uly soil is in the Silty range site 
and in windbreak suitability group 3. 


DuB—Dunday loamy fine sand, 0 to 3 percent 
slopes. This deep, nearly level and very gently sloping, 
well drained soil is on uplands and stream terraces. It 
formed in sandy eolian material. Areas range from 5 to 
more than 100 acres in size. 

Typically, the surface layer is dark grayish brown, very 
friable loamy fine sand about 10 inches thick. The 
subsurface layer is grayish brown, very friable loamy fine 
sand about 5 inches thick. The transition layer is grayish 
brown, very friable loamy sand about 7 inches thick. The 
underlying material to a depth of more than 60 inches is 
very pale brown fine sand. In some places the upper part 
of the surface layer is sand or fine sand. In other places 
the dark color of the surface layer extends to a depth of 
less than 10 or more than 20 inches. In a few areas 
loamy material is below a depth of 40 inches. 

Included with this soil in mapping are small areas of 
Boelus, ipage, and Valentine soils. Boelus and 6 
soils are in the lower landscape positions. Boelus soils 
have silty and loamy underlying material. Ipage soils 
have mottles at a depth of 20 to 40 inches. Valentine 
soils are in the higher landscape positions. Their surface 
layer is thinner than that of the Dunday soil. Also 
included are small areas where the slope is more than 3 
percent. Included soils make up 10 to 15 percent of the 
unit. 

The Dunday soil is rapidly permeable and has a low 
available water capacity. Organic matter content is 
moderately low. The water intake rate is very high. 
Runoff is slow. The soil can be easily worked throughout 
a wide range of moisture content. 

A large acreage of this soil is farmed. The rest 
supports native grasses and is used as range. Many of 
the farmed areas are irrigated. 
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If used for dryland farming, this soil is poorly suited to 
corn, sorghum, alfalfa, small grain, and introduced 
grasses. Soil blowing is a serious hazard. It can be 
controlled by maintaining a cover of crop residue 
throughout the winter, by applying a conservation tillage 
system of planting, and by planting a winter cover crop 
of rye and vetch in the fall. Stripcropping and field 
windbreaks also help to contro! soil blowing. The low 
available water capacity is a limitation. 

If irrigated, this soil is suited to corn, soybeans, alfalfa, 
and introduced grasses. A sprinkler system is the only 
suitable method of irrigation (fig. 8). Applications of water 
should be light and frequent because the water from one 
large application can leach plant nutrients below the root 
zone. Soil blowing is a severe hazard in cultivated areas. 
A cropping system that maintains a cover of crops, 
grasses, or crop residue helps to control soil blowing and 
conserves moisture. All crop residue should be left on 
the surface throughout the winter. 

This soil is suited to introduced or domestic grasses 
for pasture or hay. Pasture and hay can be alternated 
with other crops in the crop rotation. Cool-season 
grasses, such as smooth brome and orchardgrass, are 
suitable, either alone or in a mixture with legumes, such 
as alfalfa or trefoil. Warm-season grasses also can be 
grown. Separate pastures of warm- and cool-season 
grasses can provide a long season of grazing. 
Introduced grasses respond well to applications of 
fertilizer and to irrigation. 

If this soil is used for range, the climax vegetation is 
dominated by sand bluestem, little bluestem, prairie 
sandreed, and needleandthread. These species make up 
70 percent or more of the total annual production. Blue 
grama, sand dropseed, indiangrass, switchgrass, sand 
lovegrass, western wheatgrass, sideoats grama, and 
other annual and perennial grasses, forbs, and shrubs 
make up the rest. Under continuous heavy grazing, sand 
bluestem, little bluestem, sand lovegrass, switchgrass, 
and indiangrass decrease in abundance. Initially, these 
species are replaced by needleandthread, prairie 
sandreed, sand dropseed, blue grama, sedges, annual 
grasses, and forbs. If overgrazing continues for many 
years, bluegrass, Scribner panicum, sand dropseed, 
needleandthread, and numerous annual and perennial 
weeds dominate the site. 

If the range is in excellent condition, the suggested 
initial stocking rate is 0.9 animal unit month per acre. A 
planned grazing system that includes proper grazing use 
and timely deferment of grazing and haying helps to 
maintain or improve the range condition. Livestock tend 
to overuse areas near watering and salting facilities, 
roads, and trails. The steeper slopes and the areas away 
from the watering facilities may be underused. This is 
generally the first soil to be overgrazed when it is grazed 
in conjunction with Sands or Choppy Sands range sites. 
Properly located fences, livestock water, and salting 
facilities can result in a more uniform distribution of 
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Figure 8.—Sprinkler irrigation in an area of Dunday loamy fine sand, 0 to 3 percent slopes, used for corn. 


grazing. Locating the salting facilities away from the 
watering facilities and relocating them each time that salt 
is provided help to prevent excessive trampling and local 
overuse, 

If properly managed, a cover of range plants is very 
effective in controlling soil blowing and water erosion. 
Abandoned cropland can be reseeded to a suitable 
grass mixture if a proper seedbed is prepared and a 
suitable cover crop is grown for 2 years. 

If this soil is used as hayland, the forage should be 
harvested only every other year. During the following 
year, the hayland should be used only as fall or winter 
range. Mowing should be avoided during the period 
between the boot stage and seed maturity. Mowing 
before the dominant grasses reach the boot stage allows 
the plants to recover. The resulting plant cover helps to 
hold snow on the surface and thus increases the 
moisture supply. Mowing should be regulated so that the 
grasses remain vigorous and healthly. A proper mowing 
height helps to maintain the stand of grasses and high 
forage production. It should not be less than 3 inches. 


This soil is suited to some of the trees and shrubs 
grown as windbreaks. The only suitable species are 
those that can withstand somewhat droughty conditions. 
Irrigation is needed during dry periods. A scarcity of 
moisture and a severe hazard of soil blowing are the 
principal concerns in establishing trees. Soil blowing can 
be controlled by strips of sod or other vegetation 
between the tree rows. Weeds and undesirable grasses 
can be controlled by cultivating with conventional 
equipment or by applying herbicide. 

This soil is suitable as a site for dwellings and local 
roads. It readily absorbs but does not adequately filter 
the effluent in septic tank absorption fields. The poor 
filtering capacity can result in the pollution of nearby 
water supplies. Sealing sewage lagoons helps to prevent 
seepage. The sides of shallow excavations can cave in 
unless they are temporarily shored. 

The land capability units are IVe-5, dryland, and Ille- 
11, irrigated; Sandy range site; windbreak suitability 
group 5. 
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DuC—Dunday loamy fine sand, 3 to 6 percent 
slopes. This deep, gently sloping, well drained soil is on 
uplands. It formed in sandy eolian material. Areas range 
from 5 to 100 acres in size. 

Typically, the surface layer is dark grayish brown, very 
friable loamy fine sand about 9 inches thick. The 
subsurface layer also is dark grayish brown, very friable 
loamy fine sand. It is about 5 inches thick. The transition 
layer is grayish brown, very friable loamy sand about 9 
inches thick. The underlying material to a depth of more 
than 60 inches is fine sand. It is pale brown in the upper 
part and very pale brown in the lower part. In some 
places the upper part of the surface layer is sand, fine 
sand, or loamy sand. In other places the dark color of 
the surface layer extends to a depth of less than 10 
inches. In cultivated areas on ridgetops and knolls, the 
soil is eroded and is lighter colored than the surrounding 
soils. 

Included with this soil in mapping are small areas of 
Anselmo, Boelus, and Ipage soils. Anselmo soils are in 
landscape positions similar to those of the Dunday soil. 
They have more clay in the subsoil than the Dunday soil. 
Boelus soils are in the lower landscape positions. They 
have silty and loamy underlying material. |page soils are 
moderately well drained and are in upland swales. 
Included soils make up 10 to 15 percent of the unit. 

Permeability is rapid in the Dunday soil, and the 
available water capacity is low. Organic matter content is 
moderately low. The water intake rate is very high. 
Runoff is slow. 

A large acreage of this soil is farmed. The rest 
supports native grasses. Some of the farmed areas are 
irrigated. 

if used for dryland farming, this soil is poorly suited ta 
corn, soybeans, small grain, alfalfa, and introduced 
grasses. Small grain and the first cutting of alfalfa are 
generally the most dependable crops because they grow 
and mature in the spring, when the amount of rainfall is 
highest. Windblown sand sometimes destroys small 
plants early in spring. A cropping system that maintains a 
cover of crops or crop residue helps to control soil 
blowing, conserves moisture, and helps to maintain the 
organic matter content and the natura! fertility level. A 
cropping sequence dominated by close-growing crops 
helps to protect the soil and conserves moisture. 
Stripcropping and field windbreaks help to control soil 
blowing. Returning crop residue to the soil and adding 
barnyard manure increase the organic matter content 
and improve fertility. 

If irrigated, this soil is suited to corn, sorghum, alfalfa, 
small grain, and introduced grasses. A sprinkler system 
is the best method of irrigation because light, frequent 
applications of water are needed. One large application 
can result in excessive leaching of plant nutrients. Soil 
blowing can be controlled and organic matter content 
increased by applying a stubble mulch system of tillage, 
returning crop residue to the soil, and planting winter 
cover crops and close-growing crops (fig. 9). 
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This soil is suited to introduced or domestic grasses 
for pasture or hay. Pasture and hay can be alternated 
with other crops in the crop rotation. Cool-season 
grasses, such as smooth brome and orchardgrass, are 
suitable, either alone or in a mixture with legumes, such 
as alfalfa or trefoil. Warm-season grasses also can be 
grown. Separate pastures of warm- and cool-season 
grasses can provide a long season of grazing. 
introduced grasses respond well to applications of 
fertilizer and to irrigation. 

If this soil is used for range, the climax vegetation is 
dominated by prairie sandreed, sand bluestem, 
needleandthread, little bluestem, and blue grama. These 
species make up 70 percent or more of the total annual 
production. Sand dropseed, indiangrass, switchgrass, 
sand lovegrass, western wheatgrass, sideoats grama, 
and other annual and perennial grasses, forbs, and 
shrubs make up the rest. Under continuous heavy 
grazing, sand bluestem, little bluestem, sand lovegrass, 
switchgrass, and indiangrass decrease in abundance. 
Initially, these species are replaced by needleandthread, 
prairie sandreed, sand dropseed, blue grama, sedges, 
annual grasses, and forbs. If overgrazing continues for 
many years, bluegrass, Scribner panicum, sand 
dropseed, needleandthread, and numerous annual and 
perennial weeds dominate the site. 

If the range is in excellent condition, the suggested 
initial stocking rate is 0.9 animal unit month per acre. A 
planned grazing system that includes proper grazing use 
and timely deferment of grazing and haying helps to 
maintain or improve the range condition. Livestock tend 
to overuse areas near watering and salting facilities, 
roads, and trails. The steeper slopes and the areas away 
from the watering facilities may be underused. This is 
generally the first soil to be overgrazed when it is grazed 
in conjunction with Sands or Choppy Sands range sites. 
Properly located fences, livestock water, and salting 
facilities can result in a more uniform distribution of 
grazing. Locating the salting facilities away from the 
watering facilities and relocating them each time that salt 
is provided help to prevent excessive trampling and local 
overuse. 

if properly managed, a cover of range plants is very 
effective in controlling soil blowing and water erosion. 
Abandoned cropland can be reseeded to a suitable 
grass mixture if a proper seedbed is prepared and a 
suitable cover crop is grown for 2 years. 

If this soil is used as hayland, the forage should be 
harvested only every other year. During the following 
year, the hayland should be used only as fall or winter 
range. Mowing should be avoided during the period 
between the boot stage and seed maturity. Mowing 
before the dominant grasses reach the boot stage allows 
the plants to recover. The resulting plant cover helps to 
hold snow on the surface and thus increases the 
moisture supply. Mowing should be regulated so that the 
grasses remain vigorous and healthy. A proper mowing 
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Figure 9.—An area of Dunday loamy fine sand, 3 to 6 percent slopes, where corn stubble helps to control soil blowing. 


height helps to maintain the stand of grasses and high 
forage production. It should not be less than 3 inches. 

This soil is suited to some of the trees and shrubs 
grown as windbreaks. The only suitable species are 
those that can withstand droughty conditions. These 
species can survive and grow fairly well. A scarcity of 
moisture, competition from grasses and weeds, and soil 
blowing are the main problems. Irrigation is needed 
during periods of low rainfall. Weeds and grasses can be 
controlled by applying appropriate herbicides or by 
cultivating between the tree rows. Cultivation should be 
restricted to the tree rows. Soil blowing can be controlled 
by maintaining strips of sod or other vegetation between 
the rows. 

This soil is suitable as a site for dwellings and local 
roads. lt readily absorbs but does not adequately filter 


the effluent in septic tank absorption fields. The poor 
filtering capacity can result in the pollution of nearby 
water supplies. Lining or sealing sewage lagoons helps 
to prevent seepage. The sides of shallow excavations 
can cave in unless they are temporarily shored. 

The land capability units are IVe-5, dryland, and IVe- 
11, irrigated; Sandy range site; windbreak suitability 
group 5. 


Eb—Els loamy sand, 0 to 2 percent slopes. This 
deep, nearly level, somewhat poorly drained soil is on 
the bottom of valleys and in low areas in the sandhills. It 
is subject to rare flooding. It formed in mixed eolian and 
alluvial sandy material. Areas range from 5 to more than 
100 acres in size. 
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Typically, the surface layer is dark grayish brown, very 
friable loamy sand about 7 inches thick. The transition 
layer is grayish brown, very friable loamy sand about 9 
inches thick. The underlying material to a depth of more 
than 60 inches is very pale brown fine sand. lt has 
strong brown mottles. in places the surface layer is fine 
sand. In some areas strata of loam, silt loam, or silty clay 
loam are below a depth of 40 inches. 

Included with this soil in mapping are small areas of 
Ipage and Tryon soils. |page soils are on the higher 
ridges and are moderately well drained. Tryon soils are 
in low areas and drainageways and are poorly drained 
and very poorly drained. Included soils make up 10 to 15 
percent of the unit. 

Permeability is rapid in the Els soil, and the available 
water capacity is low. Organic matter content is 
moderately low. The water intake rate is very high. 
Runoff is very slow. The depth to the seasonal high 
water table ranges from about 1.5 feet in wet years to 
3.0 feet in dry years. 

Most of the acreage of this soil supports native 
grasses and is used as hayland or range. A small 
acreage is cropland. Most of the cropland is irrigated. 

if used for dryland farming, this soil is poorly suited to 
corn, soybeans, and alfalfa. It is generally unsuitable for 
small grain because the water table is highest in the 
spring. The wetness delays planting in spring and may 
prevent cultivation. During the dry parts of the year, the 
water table enhances the growth of grasses and 
cultivated crops. It may drown out alfalfa in some areas. 
Soil blowing is a hazard in cultivated areas. !t can be 
controlled by applying a stubble mulch system of tillage, 
by returning crop residue to the soil, and by planting 
winter cover crops and close-grown crops. Applications 
of barnyard manure increase the organic matter content 
and improve fertility. 

If irrigated, this soil is poorly suited to corn, soybeans, 
alfalfa, and introduced grasses. The wetness delays 
planting in spring and may prevent cultivation. A sprinkler 
system is the best method of irrigation. The water should 
be applied frequently and in small quantities. One large 
application can result in waterlogging and in excessive 
leaching of plant nutrients. Tile generally is not needed 
in irrigated areas, but the water table is a problem during 
wet periods. Soil blowing can be controlled by a stubble 
mulch system of tillage, a cover of crop residue, close- 
growing crops, and field windbreaks. 

If this soil is used for range, the climax vegetation is 
dominated by big bluestem, little bluestem, indiangrass, 
switchgrass, prairie cordgrass, and various sedges and 
rushes. These species make up 80 percent or more of 
the total annual production. Plains bluegrass, slender 
wheatgrass, western wheatgrass, and some forbs make 
up the rest. Under continuous heavy grazing or improper 
haying, big bluestem, little bluestem, indiangrass, 
switchgrass, and prairie cordgrass decrease in 
abundance. Initially, these species are replaced by 
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sideoats grama, western wheatgrass, Kentucky 
bluegrass, foxtail barley, slender wheatgrass, green 
muhly, and various sedges and rushes. Timothy, redtop, 
and clover also increase in abundance if they have been 
overseeded. If overgrazing or improper haying continues 
for many years, bluegrass, sedges, rushes, clover, and 
forbs, such as Baldwin ironweed, dominate the site. 
When the surface layer is wet, overgrazing and heavy 
machinery traffic can cause surface compaction and the 
formation of small mounds and ruts, which hinder 
grazing and haying. 

If the range is in excellent condition, the suggested 
initial stocking rate is 1.7 animal unit months per acre. A 
planned grazing system that includes proper grazing use 
and timely deferment of grazing and haying helps to 
maintain or improve the range condition. Livestock tend 
to overuse areas near watering and salting facilities, 
roads, and trails. The steeper slopes and the areas away 
from the watering facilities may be underused. This is 
generally the first soil to be overgrazed when it is grazed 
in conjunction with better drained, sandy soils. Properly 
located fences, livestock water, and salting facilities can 
result in a more uniform distribution of grazing. Locating 
the salting facilities away from the watering facilities and 
relocating them each time that salt is provided help to 
prevent excessive trampling and local overuse. 

If properly managed, a cover of range plants is very 
effective in controlling soil blowing and water erosion. 
Abandoned cropland should be reseeded to a suitable 
grass mixture. 

If this soil is used as hayland, mowing should be 
regulated so that the grasses remain vigorous. It should 
be avoided during the period between the boot stage 
and seed maturity. Mowing before the dominant grasses 
reach the boot stage allows the plants to recover. Most 
of the carbohydrate storage occurs between this stage 
and seed maturity. For the dominant grasses, the 
maximum storage of these food reserves is completed 
by the frost period. The quality of the hay is higher when 
the grasses are cut earlier. A proper mowing height 
helps to maintain the stand of grasses and high forage 
production. It should not be less than 3 inches. After the 
soil is frozen, livestock can graze without damaging the 
meadows. They should be removed from the meadows 
before the frost leaves the soil in the spring. 

This soil is suitable for some of the trees and shrubs 
grown as windbreaks. The species selected for planting 
should be those that can withstand occasional wetness. 
Establishing the trees and cultivating between the tree 
rows can be difficult during wet periods. The site should 
be tilled and the trees planted after the soil dries out. 
The abundant and persistent herbaceous vegetation that 
grows in the tree rows competes with the trees. It can be 
controlled by cultivation or by applications of appropriate 
herbicide. 

The wetness and a poor filtering capacity are 
limitations if this soil is used as a site for septic tank 
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absorption fields. The poor filtering capacity can result in 
the contamination of underground water. Fill material can 
elevate the absorption field a sufficient distance above 
the seasonal high water table. Lining or sealing sewage 
lagoons helps to prevent seepage. Fill material can raise 
the bottom of the lagoon a sufficient distance above the 
water table. The lagoon should be diked because of the 
flooding. 

The sides of shallow excavations in this soil can cave 
in unless they are temporarily shored. The excavations 
should be made during dry periods. Building dwellings on 
raised, well compacted fili material helps to overcome 
the wetness caused by the high water table and helps to 
protect the site against flooding. Constructing local roads 
on suitable, well compacted fill material and providing 
adequate side ditches and culverts help to prevent the 
road damage caused by flooding and wetness. The 
damage caused by frost action can be minimized by a 
good surface drainage system and by a gravel moisture 
barrier in the subgrade. Crowning the road by grading 
and establishing adequate side ditches help to provide 
the needed surface drainage. 

The land capability units are IVw-5, dryland, and IVw- 
11, irrigated; Subirrigated range site; windbreak suitability 
group 2S. 


EfB—Els-Ipage fine sands, 0 to 3 percent slopes. 
These deep soils are on the bottom of upland valleys in 
or adjacent to the sandhills. The nearly level, somewhat 
poorly drained Els soil is in swales, and the very gently 
sloping, moderately well drained Ipage soil is on low 
ridges. The Els soil is subject to rare flooding. Both soils 
formed in sandy eolian and alluvial material. Areas range 
from 10 to several hundred acres in size. They are 25 to 
65 percent Els soil and 20 to 60 percent Ipage soil. The 
two soils occur as areas so intricately mixed that 
separating them in mapping is not practical. 

Typically, the Els soil has a surface layer of grayish 
brown, very friable fine sand about 6 inches thick. The 
transition layer is light brownish gray, loose fine sand 
about 4 inches thick. The underlying material to a depth 
of more than 60 inches is very pale brown sand. It has 
yellowish brown mottles at a depth of about 22 inches. 
In some areas the surface layer is loamy fine sand or 
loamy sand. In a few places loamy material or gravelly 
coarse sand is below a depth of 40 inches. 

Typically, the Ipage soil has a surface layer of grayish 
brown, very friable fine sand about 5 inches thick. The 
transition layer is light brownish gray, loose fine sand 
about 6 inches thick. The underlying material to a depth 
of more than 60 inches is light gray fine sand. Yellowish 
brown mottles are below a depth of 32 inches. In places 
the surface layer is loamy sand. 

Included with these soils in mapping are small areas of 
Tryon and Valentine soils. Tryon soils are on the lower 
parts of the landscape and are poorly drained or very 
poorly drained. Valentine soils are on the higher parts 


33 


and are excessively drained. Included soils make up 10 
to 15 percent of the unit. 

Permeability is rapid in the Els and Ipage soils, and the 
available water capacity is low. Organic matter content is 
moderately low in the Els soil and low in the Ipage soil. 
The water intake rate is very high in both soils. Runoff is 
slow or very slow. The depth to the seasonal high water 
table in the Els soil ranges from about 1.5 feet in wet 
years to 3.0 in dry years. The depth to the seasonal high 
water table in the Ipage soil ranges from about 3 feet in 
wet years to 6 feet in dry years. 

Most of the acreage supports native grasses and is 
used as range or hayland. The rest is mainly irrigated 
cropland. These soils are unsuited to dryland crops 
because they are droughty and because soil blowing is a 
hazard if the grass cover is removed from the Ipage soil. 

If irrigated, these soils are suited to corn, soybeans, 
alfalfa, and introduced grasses. They are unsuitable for 
gravity methods of irrigation but can be sprinkler 
irrigated. Soil blowing is a severe hazard unless the 
surface is adequately protected. A drainage system is 
needed in some of the low areas. Soil blowing can be 
controlled by growing winter cover crops, planting close- 
growing crops, and leaving crop residue on the surface 
throughout the winter. Field windbreaks also help to 
contro! soil blowing. Applying barnyard manure increases 
the organic matter content and improves fertility. 

These soils are suited to range and native hay. The 
climax vegetation on the Els soil is dominated by big 
bluestem, little biuestem, indiangrass, switchgrass, prairie 
cordgrass, and various sedges and rushes. These 
Species make up 80 percent or more of the total annual 
production on this soil. Plains bluegrass, slender 
wheatgrass, western wheatgrass, and forbs make up the 
rest. Big bluestem, indiangrass, switchgrass, little 
bluestem, and prairie cordgrass decrease in abundance 
under continuous heavy grazing or improper haying. 
Initially, these species are replaced by sideoats grama, 
western wheatgrass, Kentucky bluegrass, slender 
wheatgrass, green muhly, and various sedges and 
rushes. If overuse continues for many years, the site is 
dominated by bluegrass, sedges, rushes, clover, and 
other forbs. 

The dominant species on the Ipage soil are sand 
bluestem, little bluestem, prairie sandreed, switchgrass, 
and needleandthread. These species make up 60 
percent or more of the total annual production on this 
Soil. Blue grama, indiangrass, Kentucky bluegrass, prairie 
junegrass, Scribner panicum, leadplant, and sedges 
make up the rest. If the range is overgrazed, these 
plants are initially replaced by prairie sandreed, 
needleandthread, sand dropseed, blue grama, sedges, 
annual grasses, and forbs. If overgrazing continues for 
many years, blue grama, sand dropseed, 
needleandthread, Scribner panicum, sedges, and 
numerous annual and perennial weeds dominate the 
site. 
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If the range is in excellent condition, the suggested 
initial stocking rate is 1.7 animal unit months per acre on 
the Els soil and 1.0 animal unit month per acre on the 
Ipage soil. A planned grazing system that includes 
proper grazing use and timely deferment of grazing and 
haying helps to maintain or improve the range condition. 
Livestock tend to overuse areas near watering and 
salting facilities, roads, and trails. The steeper slopes 
and the areas away from the watering facilities may be 
underused. Properly located fences, livestock water, and 
salting facilities can result in a more uniform distribution 
of grazing. Locating the salting facilities away from the 
watering facilities and relocating them each time that salt 
is provided help to prevent excessive trampling and local 
overuse. 

If properly managed, a cover of range plants is very 
effective in controlling soil blowing and water erosion. 
Abandoned cropland should be reseeded to a suitable 
grass mixture. 

If these soils are used as hayland, the forage should 
be harvested only every other year. During the following 
year, the hayland should be used only as fall or winter 
range. Mowing should be avoided during the period 
between the boot stage and seed maturity. Mowing 
before the dominant grasses reach the boot stage allows 
the plants to recover. The resulting plant cover helps to 
hold snow on the surface and thus increases the 
moisture supply. Mowing should be regulated so that the 
grasses remain vigorous and healthy. A proper mowing 
height helps to maintain the stand of grasses and high 
forage production. It should not be less than 3 inches. 
During periods when the ground is frozen, livestock can 
graze without damaging the meadows if a proper 
stocking rate is used. 

These soils are suited to the trees and shrubs grown 
as windbreaks if soil blowing is controlled. The species 
selected for planting on the Els soil should be those that 
can withstand occasional wetness. Establishing 
seedlings can be difficult during wet years. The site 
should be tilled and the trees planted after the soil dries 
out. Because the Ipage soil is loose, the trees should be 
planted in shallow furrows and the site should not be 
cultivated. Soil blowing can be controlled by maintaining 
strips of sod or other vegetation between the tree rows. 
Young seedlings can be damaged by windblown sand 
during periods of high winds. The abundant and 
persistent herbaceous vegetation that grows in the tree 
rows can be controlled by cultivation or by appropriate 
herbicides. 

These soils readily absorb but do not adequately filter 
the effluent in septic tank absorption fields. The poor 
filtering capacity can result in the contamination of 
underground water. Fill material can elevate the 
absorption field a sufficient distance above the seasonal 
high water table. Lining on sealing sewage lagoons helps 
to prevent seepage. Fill material can raise the bottom of 
the lagoon a sufficient distance above the water table. 
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Lagoons constructed on the Els soil should be diked 
because of the flooding. 

The sides of shallow excavations in these soils can 
cave in unless they are temporarily shored. Excavations 
in the Els soil should be made during dry periods. The 
Ipage soil is generally suitable as a site for dwellings 
without basements. All dwellings on the Els soil and 
dwellings with basements on the Ipage soil should be 
constructed on well compacted fill material, which helps 
to overcome the wetness caused by the high water table 
and helps to protect the site against flooding. 

Local roads constructed on these soils can be 
damaged by frost action. This damage can be minimized 
by a good surface drainage system and by a gravel 
moisture barrier in the subgrade. Crowning the road by 
grading and establishing adequate side ditches help to 
provide the needed surface drainage. Constructing the 
roads on suitable, well compacted fill material and 
providing adequate side ditches and culverts help to 
prevent the damage caused by wetness and flooding on 
the Els soil. 

The land capability units are Vle-5, dryland, and IVe- 
12, irrigated. The Els soil is in the Subirrigated range site 
and in windbreak suitability group 2S. The Ipage soil is in 
the Sandy Lowland range site and in windbreak 
suitability group 7. 


Em—Elsmere loamy fine sand, 0 to 2 percent 
slopes. This deep, nearly level, somewhat poorly 
drained soil is on bottom land along streams and in 
sandhill valleys. lt is subject to rare flooding. It formed in 
mixed eolian and alluvial sandy material. Areas range 
from 5 to 400 acres in size. 

Typically, the surface layer is dark grayish brown, very 
friable loamy fine sand about 12 inches thick. The 
subsurface layer is grayish brown, very friable loamy fine 
sand about 4 inches thick. The transition layer is light 
brownish gray, very friable loamy sand about 8 inches . 
thick. The underlying material to a depth of more than 60 
inches is very pale brown fine sand. It has yellowish 
brown mottles. In a few places the surface layer is 6 to 
10 inches thick. In some areas thin layers of loamy and 
clayey material are at a depth of 20 to 40 inches. In à 
few areas coarse sand or gravelly coarse sand is below 
a depth of 20 inches. 

Included with this soil in mapping are small areas of 
ipage and Loup soils. Ipage soils are in the higher 
landscape positions and are moderately well drained. 
Loup soils are in the lower positions and are poorly 
drained or very poorly drained. Also included are spots 
that are strongly affected by alkali. Included soils make 
up 10 to 15 percent of the unit. 

Permeability is rapid in the Elsmere soil, and the 
available water capacity is low. Organic matter content is 
moderate. The water intake rate is very high. Runoff is 
very slow. The depth to the seasonal high water table 
from 1.5 feet in wet years to about 3.0 feet in dry years. 
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Most of the acreage of this soil supports native 
grasses and is used as range or hayland. The rest is 
cropland. 

If used for dryland farming, this soil is poorly suited to 
corn, soybeans, and small grain. It is susceptible to soil 
blowing if it is cultivated. It is commonly too wet for 
cultivation during the wettest periods. During dry parts of 
the year, the water table subirrigates the soil. Working 
the soil early in the spring is difficult because the water 
table keeps the surface wet. If the soil is used for alfalfa 
or other close-growing crops, the need for working the 
soil in the spring is eliminated. Also, these crops help to 
control soil blowing during dry periods. The high water 
table may drown out the alfalfa in some areas. Keeping 
crop residue on the surface helps to control soil blowing. 

If irrigated, this soil is poorly suited to corn, soybeans, 
alfalfa, and introduced grasses. A sprinkler system is the 
best method of irrigation. The water should be applied 
frequently and in small amounts. One large application 
can result in waterlogging and excessive leaching of 
plant nutrients. Tile generally is not needed, but the 
water table may be a problem during wet periods. Soil 
blowing can be controlled by applying a stubble muich 
system of tillage, keeping crop residue on the surface 
throughout the winter, and planting winter cover crops 
and close-growing crops. Applying barnyard manure 
increases the organic matter content and improves 
fertility. 

If this soil is used for range, the climax vegetation is 
dominated by big bluestem, little bluestem, indiangrass, 
switchgrass, prairie cordgrass, and various sedges and 
rushes. These species make up 80 percent or more of 
the total annual production. Plains bluegrass, slender 
wheatgrass, western wheatgrass, and forbs make up the 
rest. Under continuous heavy grazing or improper haying, 
big bluestem, little bluestem, switchgrass, indiangrass, 
and prairie cordgrass decrease in abundance. Initially, 
these species are replaced by sideoats grama, western 
wheatgrass, Kentucky bluegrass, foxtail barley, slender 
wheatgrass, green muhly, and various sedges and 
rushes. Timothy, redtop, and clover also increase in 
abundance if they have been overseeded. If overgrazing 
or improper haying continues for many years, bluegrass, 
sedges, rushes, clover, and other forbs, such as Baldwin 
ironweed, dominate the site. When the surface layer is 
wet, overgrazing and heavy machinery traffic can cause 
surface compaction and the formation of small mounds 
and ruts, which hinder grazing and haying. 

If the range is in excellent condition, the suggested 
initial stocking rate is 1.7 animal unit months per acre. A 
planned grazing system that includes proper grazing use, 
timely deferment of grazing and haying, and restricted 
use during wet periods helps to maintain or improve the 
range condition. Livestock tend to overuse areas near 
watering and salting facilities, roads, and trails. The 
steeper slopes and the areas away from the watering 
facilities may be underused. This generally is the first soil 
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to be overgrazed when it is grazed in conjunction with 
better drained soils. Properly located fences, livestock 
water, and salting facilities can result in a more uniform 
distribution of grazing. Locating the salting facilities away 
from the watering facilities and relocating them each 
time that salt is provided help to prevent excessive 
trampling and local overuse. 

If properly managed, a cover of range plants is very 
effective in controlling soil blowing and water erosion. 
Abandoned cropland should be reseeded to a suitable 
grass mixture. 

if this soil is used as hayland, mowing should be 
regulated so that grasses remain vigorous. It should be 
avoided during the period between the boot stage and 
seed maturity. Mowing before the dominant grasses 
reach the boot stage allows the plants to recover. Most 
of the carbohydrate storage occurs between this stage 
and seed maturity. For the dominant grasses, the 
maximum storage of these food reserves is completed 
by the frost period. The quality of the hay is higher when 
the grasses are cut earlier. A proper mowing height 
helps to maintain the stand of grasses and high forage 
production. It should not be less than 3 inches. After the 
soil is frozen, livestock can graze without damaging the 
meadows. They should be removed before the frost 
leaves the soil in the spring. 

This soil is suited to some of the trees and shrubs 
grown as windbreaks. The species selected for planting 
should be those that can withstand occasional wetness. 
In some years establishing seedlings and cultivating 
between the tree rows are difficult because of the 
wetness. Planting should be delayed until the soil begins 
to dry. The abundant and persistent herbaceous 
vegetation on this soil competes with the trees and 
shrubs for moisture. It can be controlled by cultivating 
with conventional equipment or by applying appropriate 
herbicides. 

This soil readily absorbs but does not adequately filter 
the effluent in septic tank absorption fields. The poor 
filtering capacity can result in the pollution of ground 
water. Fill material can elevate the absorption field a 
sufficient distance above the seasonal high water table. 
Lining or sealing sewage lagoons helps to prevent 
seepage. Fill material can raise the bottom of the lagoon 
a sufficient distance above the water table, The lagoon 
should be diked because of the flooding. 

The sides of shallow excavations in this soil can cave 
in unless they are temporarily shored. Excavations 
should be made during dry periods. Dwellings should be 
constructed on raised, well compacted fill material, which 
helps to overcome the wetness caused by the high 
water table and helps to protect the site against flooding. 
Constructing local roads on suitable, well compacted fill 
material and providing adequate side ditches and 
culverts help to prevent the road damage caused by 
flooding and wetness. The damage caused by frost 
action can be minimized by a good surface drainage 
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system and by a gravel moisture barrier in the subgrade. 
Crowning the road by grading and establishing adequate 
side ditches help to provide the needed surface 
drainage. 

The land capability units are IVw-5, dryland, and IVw- 
11, irrigated; Subirrigated range site; windbreak suitability 
group 2S. 


EnB—Elsmere-Ipage loamy fine sands, 0 to 3 
percent slopes. These deep soils are on bottom land 
and in sandhill valleys. The nearly level, somewhat 
poorly drained Elsmere soil is in swales. It is subject to 
rare flooding. The very gently sloping, moderately well 
drained Ipage soil is in the slightly higher areas. Both 
soils formed in sandy eolian and alluvial material. Areas 
range from 10 to 200 acres in size. They are 25 to 65 
percent Elsmere soil and 20 to 60 percent Ipage soil. 
The two soils occur as areas so intricately mixed that 
separating them in mapping is not practical. 

Typically, the Elsmere soil has a surface layer of dark 
grayish brown, friable loamy fine sand about 12 inches 
thick. The transition layer is grayish brown, loose fine 
sand about 12 inches thick. The underlying material to à 
depth of more than 60 inches is light gray fine sand. It 
has yellowish brown mottles. In some places the surface 
layer is fine sandy loam. In other places itis 6 to 10 
inches thick. In a few areas coarse sand or gravelly 
coarse sand is at a depth of 20 to 40 inches. In some 
areas loamy material is below a depth of 40 inches. 

Typically, the Ipage soil has a surface layer of dark 
grayish brown, very friable loamy fine sand about 6 
inches thick. The transition layer is grayish brown, loose 
fine sand about 7 inches thick. The underlying material 
to a depth of more than 60 inches is fine sand. It is pale 
brown in the upper part and very pale brown in the lower 
part. It has yellowish brown mottles below a depth of 30 
inches. In some places the surface layer is loamy sand 
or fine sand. In other places it is 10 to 18 inches thick. In 
a few areas dark buried layers are below a depth of 40 
inches. In a few places coarse sand or gravelly coarse 
sand is at a depth of 20 to 40 inches. 

Included with these soils in mapping are small areas of 
Dunday, Loup, and Valentine soils. The poorly drained or 
very poorly drained Loup soils are on the lower parts of 
the landscape. The well drained Dunday and excessively 
drained Valentine soils are on the higher parts. Included 
soils make up 10 to 15 percent of the unit. 

Permeability is rapid in the Elsmere and Ipage soils, 
and the available water capacity is low. Organic matter 
content is moderate in the Elsmere soil and low in the 
Ipage soil. The water intake rate is very high in both 
soils. Runoff is slow or very slow. The depth to the 
seasonal high water table in the Elsmere soil ranges 
from about 1.5 feet in wet years to 3.0 feet in dry years. 
The depth to the seasonal high water table in the Ipage 
soil ranges from about 3 feet in wet years to 6 feet in dry 
years. 
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Most of the acreage of these soils supports native 
grasses and is used as range or hayland. A few areas 
are used as cropland. 

If used for dryland farming, these soils are poorly 
suited to corn, soybeans, and small grain. They are 
suited to alfalfa in areas where the water table is not too 
high. Unless the surface is protected, the soils are highly 
susceptible to soil blowing. Also, a drainage system is 
needed in some areas. A cropping system that maintains 
a cover of crops, grasses, or crop residue helps to 
control soil blowing, conserves moisture, and maintains 
the organic matter content and fertility. Field windbreaks 
also help to control soil blowing. 

if irrigated, these soils are suited to corn, soybeans, 
alfalfa, and introduced grasses. A sprinkler system is the 
best method of applying irrigation water. Applications 
should be light and frequent. One large application can 
result in excessive leaching of plant nutrients. Soil 
blowing is a hazard. It can be controlled by planting 
winter cover crops and close-growing crops and by 
leaving crop residue on the surface. The high water table 
in the Elsmere soil is a problem. A surface drainage 
system may be needed. Tile generally is not needed in 
irrigated areas. 

In the areas used as range, the climax vegetation on 
the Elsmere soil is dominated by big bluestem, little 
bluestem, indiangrass, switchgrass, prairie cordgrass, 
and various sedges and rushes. These species make up 
80 percent or more of the total annual production on this 
soil. Plains bluegrass, slender wheatgrass, western 
wheatgrass, and forbs make up the rest. Under 
continuous heavy grazing or improper haying, big 
bluestem, little bluestem, switchgrass, indiangrass, and 
prairie cordgrass decrease in abundance. Initially, these 
species are replaced by sideoats grama, western 
wheatgrass, Kentucky bluegrass, foxtail barley, slender 
wheatgrass, green muhly, and various sedges and 
rushes. Timothy, redtop, and clover also increase in 
abundance if they have been overseeded. If overgrazing 
or improper haying continues for many years, bluegrass, 
sedges, rushes, clover, and other forbs, such as Baldwin 
ironweed, dominate the site. When the surface layer is 
wet, overgrazing and heavy machinery traffic can cause 
surface compaction and the formation of small mounds 
and ruts, which hinder grazing and haying. 

The climax vegetation on the Ipage soil is dominated 
by sand bluestem, little bluestem, prairie sandreed, 
switchgrass, and needleandthread. These species make 
up 75 percent or more of the total annual production on 
this soil. Blue grama, sand dropseed, indiangrass, sand 
lovegrass, sedges, and other annual and perennial 
grasses, forbs, and shrubs make up the rest. Under 
continuous heavy grazing, sand bluestem, indiangrass, 
sand lovegrass, little bluestem, and switchgrass 
decrease in abundance. Initially, these plants are 
replaced by prairie sandreed, needleandthread, sand 
dropseed, blue grama, sedges, annual grasses, and 
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forbs. If overgrazing continues for many years, blue 
grama, sand dropseed, needleandthread, Scribner 
panicum, sedges, and numerous annual and perennial 
weeds dominate the site. 

If the range is in excellent condition, the suggested 
initial stocking rate is 1.7 animal unit months per acre on 
the Elsmere soil and 1.0 animal unit month per acre on 
the Ipage soil. A planned grazing system that includes 
proper grazing use and timely deferment of grazing and 
haying and restricted use during wet periods helps to 
maintain or improve the range condition. Livestock tend 
to overuse areas near watering and salting facilities. The 
areas away from the watering facilities may be 
underused. These generally are the first soils to be 
overgrazed when they are grazed in conjunction with 
better drained soils. Properly located fences, livestock 
water, and salting facilities can result in a more uniform 
distribution of grazing. Locating the salting facilities away 
from the watering facilities and relocating them each 
time that salt is provided help to prevent excessive 
trampling and local overuse. 

If properly managed, a cover of range plants is very 
effective in controlling soil blowing and water erosion. 
Abandoned cropland should be reseeded to a suitable 
grass mixture. 

if these soils are used as hayland, mowing should be 
regulated so that the grasses remain vigorous. It should 
be avoided during the period between the boot stage 
and seed maturity. Mowing before the dominant grasses 
reach the boot $tage allows the plants to recover. Most 
of the carbohydrate storage occurs between this stage 
and seed maturity. For the dominant grasses, the 
maximum storage of these food reserves is completed 
by the frost period. The quality of the hay is higher when 
the grasses are cut earlier. A proper mowing height 
helps to maintain the stand of grasses and high forage 
production. It should not be less than 3 inches. After the 
soil is frozen, livestock can graze without damaging the 
meadows. They should be removed before the frost 
leaves the soil in the spring. 

These soils are suited to the trees and shrubs grown 
as windbreaks if soil blowing is controlled. The species 
selected for planting on the Elsmere soil should be those 
that can withstand occasional wetness. Establishing 
trees can be difficult during wet periods. The site should 
be tilled and the trees planted after the soil begins to 
dry. Soil blowing, drought, and competition for moisture 
from grasses and weeds are the main problems on the 
Ipage soil. Soil blowing can be controlled by maintaining 
Strips of sod or a cover crop between the tree rows. 
Irrigation may be needed during periods of low rainfall. 
Weeds and grasses can be controlled by cultivation and 
by appropriate herbicides. 

These soils readily absorb but do not adequately filter 
the effluent in septic tank absorption fields. The poor 
filtering capacity can result in the contamination of 
ground water. Fill material can elevate the absorption 
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field a sufficient distance above the seasonal high water 
table. Lining or sealing sewage lagoons helps to prevent 
seepage. Fill material can raise the bottom of the lagoon 
a sufficient distance above the water table. Lagoons 
constructed on the Elsmere soil should be diked 
because of the flooding. 

The sides of shallow excavations in these soils can 
cave in unless they are temporarily shored. Excavations 
in the Elsmere soil should be made during dry periods. 
The Ipage soil is generally suitable as a site for dwellings 
without basements. All dwellings on the Elsmere soil and 
dwellings with basements on the Ipage soil should be 
constructed on well compacted fill material, which helps 
to overcome the wetness caused by the seasonal high 
water table and helps to protect the site against flooding. 

Local roads constructed on these soils can be 
damaged by frost action. This damage can be minimized 
by a good surface drainage system and by a gravel 
moisture barrier in the subgrade. Crowning the road by 
grading and establishing adequate side ditches help to 
provide the needed surface drainage. Constructing the 
roads on suitable, well compacted fili material and 
providing adequate side ditches and culverts help to 
prevent the damage caused by wetness and flooding on 
the Elsmere soil. 

The land capability units are IVe-5, dryland, and IVe- 
11, irrigated. The Elsmere soil is in the Subirrigated 
range site and in windbreak suitability group 2S. The 
Ipage soil is in the Sandy Lowland range site and in 
windbreak suitability group 5. 


Ep—Elsmere-Loup complex, 0 to 2 percent slopes. 
These deep, nearly level soils are on bottom land. They 
are subject to rare flooding. The somewhat poorly 
drained Elsmere soil is in the higher areas. It formed in 
mixed eolian and alluvial sandy material. The poorly 
drained Loup soil is on the lowest parts of the 
landscape. It formed in sandy alluvium. Areas range from 
10 to 1,500 acres in size. They are 35 to 60 percent 
Elsmere soil and 20 to 45 percent Loup soil. The two 
soils occur as areas so intricately mixed that separating 
them in mapping is not practical. 

Typically, the Elsmere soil has a surface layer of very 
dark grayish brown, very friable, calcareous loamy fine 
sand about 8 inches thick. The subsurface layer is dark 
grayish brown, very friable loamy fine sand about 10 
inches thick. The transition layer is grayish brown, very 
friable loamy sand about 6 inches thick. The underlying 
material to a depth of more than 60 inches is light gray 
fine sand. It has yellowish brown mottles. In some places 
the surface layer is fine sandy loam. In other places it is 
6 to 10 inches thick. In some areas thin strata of loamy 
material are below a depth of 40 inches. 

Typically, the Loup soil has a surface layer of very 
dark gray, very friable, calcareous fine sandy loam about 
6 inches thick. The subsurface layer is dark gray, friable 
fine sandy loam about 6 inches thick. The transition layer 
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is dark grayish brown, very friable sandy loam about 4 
inches thick. It has dark brown mottles. The underlying 
material to a depth of more than 60 inches is fine sand. 
It is gray in the upper part and light gray in the lower 
part. In some areas the surface layer is sandy loam to 
silt loam. In a few places the underlying material has 
sandy and loamy strata. 

Included with these soils in mapping are small areas of 
Ipage and Marlake soils. Ipage soils are in the higher 
landscape positions and are moderately well drained. 
Marlake soils are in the lower positions and are very 
poorly drained. included soils make up 10 to 15 percent 
of the unit. 

Permeability is rapid in the Elsmere and Loup soils, 
and the available water capacity is low. Organic matter 
content is moderate in the Elsmere soil and high in the 
Loup soil. Runoff is very slow on both soils. The 
seasonal high water table in the Elsmere soil is at a 
depth of about 1.5 feet in wet years and 3.0 feet in dry 
years. It may drop to a depth of about 5 to 6 feet during 
extended dry periods. The seasonal high water table in 
the Loup soil is at or near the surface in wet years and is 
within a depth of about 1.5 feet in dry years. It normally 
drops to a depth of 2 to 3 feet by late summer. 

Most of the acreage of these soils supports native 
grasses and is used as range or hayland. The Loup soil 
generally is too wet for cultivation. 

In the areas used as range, the climax vegetation on 
the Elsmere soil is dominated by big bluestem, little 
bluestem, indiangrass, switchgrass, prairie cordgrass, 
and various sedges and rushes. These species make up 
80 percent or more of the total annual production on this 
soil. Plains bluegrass, slender wheatgrass, western 
wheatgrass, and forbs make up the rest. Under 
continuous heavy grazing or improper haying, big 
bluestem, little bluestem, indiangrass, switchgrass, and 
prairie cordgrass decrease in abundance. Initially, these 
species are replaced by sideoats grama, western 
wheatgrass, Kentucky bluegrass, foxtail barley, slender 
wheatgrass, green muhly, and various sedges and 
rushes. 

The climax vegetation on the Loup soil is dominated 
by big bluestem, bluejoint reedgrass, indiangrass, 
northern reedgrass, prairie cordgrass, switchgrass, and 
various sedges and rushes. These species make up 75 
percent or more of the total annual production on this 
Soil. Bluegrass, slender wheatgrass, Canada wildrye, and 
forbs make up the rest. Under continuous heavy grazing 
or improper haying, big bluestem, bluejoint reedgrass, 
northern reedgrass, prairie cordgrass, switchgrass, 
indiangrass, and reed canarygrass decrease in 
abundance. Initially, these species are replaced by 
slender wheatgrass, western wheatgrass, plains muhly, 
and various sedges. Timothy, redtop, and clover also 
increase in abundance if they have been overseeded. If 
overgrazing or improper haying continues for many 
years, bluegrass, sedges, rushes, clover, and other forbs, 
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such as Baldwin ironweed, dominate the site. When the 
surface layer is wet, overgrazing and heavy machinery 
traffic can cause surface compaction and the formation 
of small mounds and ruts, which hinder grazing and 
haying. 

If the range is in excellent condition, the suggested 
initial stocking rate is 1.7 animal unit months per acre on 
the Elsmere soil and 1.9 animal unit months per acre on 
the Loup soil. A planned grazing system that includes 
proper grazing use, timely deferment of grazing and 
haying, and restricted use during wet periods helps to 
maintain or improve the range condition. Livestock tend 
to overuse areas near watering and salting facilities. The 
areas away from the watering facilities may be 
underused. These are generally the first soils to be 
overgrazed when they are grazed in conjunction with 
better drained, sandy soils. Properly located fences, 
livestock water, and salting facilities can result in a more 
uniform distribution of grazing. Locating the salting 
facilities away from the watering facilities and relocating 
them each time that salt is provided help to prevent 
excessive trampling and local overuse. 

If properly managed, a cover of range plants is very 
effective in controlling soil blowing and water erosion. 
Abandoned cropland should be reseeded to a suitable 
grass mixture. 

If these soils are used as hayland, mowing should be 
regulated so that the grasses remain vigorous. It should 
be avoided during the period between the boot stage 
and seed maturity. Mowing before the dominant grasses 
reach the boot stage allows the plants to recover. Most 
of the carbohydrate storage occurs between this stage 
and seed maturity. For the dominant grasses, the 
maximum storage of these food reserves is completed 
by the frost period. The quality of the hay is higher when 
the grasses are cut earlier. A proper mowing height 
helps to maintain the stand of grasses and high forage 
production. It should not be less than 3 inches. After the 
soil is frozen, livestock can graze without damaging the 
meadows. They should be removed before the frost 
leaves the soil in the spring. 

The Elsmere soil is suited to some of the trees and 
shrubs grown as windbreaks. The species selected for 
planting should be those that can withstand occasional 
wetness. In some years establishing seedlings and 
cultivating between the tree rows are difficult because of 
the wetness. The site should be tilled and the seedlings 
planted after the soil has begun to dry. The abundant 
and persistent herbaceous vegetation on this soil 
competes with the trees and shrubs for moisture. It can 
be controlled by cultivation. Because of the wetness, the 
Loup soil is poorly suited to the trees and shrubs grown 
as windbreaks. The only suitable species are those that 
can withstand a very high water table. Establishing trees 
can be difficult in wet years. Special methods of planting 
may be needed to keep the seedlings from drowning. 
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Onsite investigation may be needed to identify suitable 
sites for planting. 

The Elsmere soil is suitable as a site for septic tank 
absorption fields. It readily absorbs but does not 
adequately filter the effluent. The poor filtering capacity 
can result in the pollution of ground water. Fill material 
can elevate the absorption field a sufficient distance 
above the seasonal high water table. The Loup soil is 
not suitable as a site for septic tank absorption fields 
because of the wetness. A suitable alternative site is 
needed. Fill material can raise the bottom of sewage 
lagoons a sufficient distance above the water table in 
these soils. Lining or sealing the lagoon helps to prevent 
seepage. 

The sides of shallow excavations in these soils can 
cave in unless they are temporarily shored. Excavations 
in the Loup soil should be made during dry periods. 
Dwellings should be constructed on raised, well 
compacted fill material, which helps to overcome the 
wetness caused by the seasonal high water table and 
helps to protect the site against flooding. Constructing 
local roads on suitable, well compacted fill material and 
providing adequate side ditches and culverts help to 
prevent the road damage caused by wetness, flooding, 
and frost action. 

The land capability unit is Vw-7, dryland. The Elsmere 
soil is in the Subirrigated range site and in windbreak 
suitability group 2S. The Loup soil is in the Wet 
Subirrigated range site and in windbreak suitability group 
2D. 


Eu—Elsmere-Selia loamy fine sands, 0 to 2 percent 
slopes. These deep, nearly level, somewhat poorly 
drained soils are on bottom land. They are subject to 
rare flooding. They formed in sandy alluvial and eolian 
material. Areas range from 10 to 50 acres in size. They 
are 45 to 60 percent Elsmere soil and 25 to 40 percent 
Selia soil. Areas of the Selia soil are irregular in shape 
and are about 5 to 100 feet across. They are surrounded 
by larger areas of the Elsmere soil. The two soils occur 
as areas so intricately mixed that separating them in 
mapping is not practical. 

Typically, the Elsmere soil has a surface layer of dark 
grayish brown, very friable loamy fine sand about 14 
inches thick. The transition layer is grayish brown, very 
friable loamy sand about 8 inches thick. The underlying 
material to a depth of more than 60 inches is light 
brownish gray and very pale brown fine sand. It has 
reddish brown mottles. Dark buried layers are common. 
In some areas the surface layer is less than 10 inches 
thick. In a few areas loamy material, coarse sand, or 
gravelly coarse sand is at a depth of 20 to 60 inches. 

Typically, the Selia soil has a surface layer of gray, 
very friable loamy fine sand about 4 inches thick. The 
subsurface layer is light gray, loose fine sand about 1 
inch thick. The subsoil is about 23 inches thick. The 
upper part is dark gray, friable loamy fine sand, and the 


39 


lower part is grayish brown, friable loamy sand. The 
underlying material to a depth of more than 60 inches is 
fine sand. It is light gray in the upper part and very pale 
brown in the lower part. It has reddish brown mottles. In 
Some areas the surface layer is fine sandy loam. In other 
areas loamy material is at a depth of 40 to 60 inches. 

Included with these soils in mapping are small areas of 
Loup and Ord soils. Loup soils are in the slightly lower 
landscape positions and are poorly drained or very 
poorly drained. Ord soils have a transition layer that is 
finer textured than that of the Elsmere soil. They are in 
positions on the landscape similar to those of the 
Elsmere and Selia soils. Included soils make up 10 to 15 
percent of the unit. 

Permeability is rapid in the Elsmere soil. It is slow in 
the subsoil of the Selia soil and moderately rapid in the 
underlying material. The available water capacity is low 
in both soils. Organic matter content is moderate. The 
water intake rate is very high in the Elsmere soil and 
moderately low in the Selia soil. Runoff generally is slow 
or very slow on both soils, but some microdepressions in 
areas of the Selia soil are ponded. The Elsmere soil is 
medium acid to moderately alkaline. The Selia soil is 
neutral to very strongly alkaline. It has a high content of 
sodium. The depth to the seasonal high water table in 
the Elsmere soil ranges from about 1.5 feet in wet years 
to 3.0 feet in dry years. The depth to the seasonal high 
water table in the Selia soil ranges from about 1.5 feet in 
wet years to 2.5 feet in dry years. The Elsmere soil can 
be easily tilled, but the Selia soil is difficult to till because 
it has poor soil structure and becomes very hard when 
dry. 

Nearly all of the acreage supports native grasses and 
is used for grazing or hay. A small acreage is used as 
cropland. This map unit is unsuited to dryland crops 
because of the high alkalinity of the Selia soil and the 
resulting droughtiness. The Elsmere soil is suited to 
dryland crops, but it occurs as areas so intermixed with 
areas of the Selia soil that it cannot be farmed 
separately. 

If irrigated, these soils are poorly suited to corn, 
alfalfa, and alkali-tolerant grasses. Crops do not grow 
well on the Selia soil. The principal management 
concerns are alkalinity, the level of fertility, and the 
hazard of soil blowing. A sprinkler system is the best 
method of irrigation. The soils are too sandy for gravity 
irrigation. The water should be applied frequently and in 
small amounts. One large application can result in 
waterlogging and in excessive leaching of plant nutrients. 
Some grading may be needed to fill in small depressions 
and to improve surface drainage. Tile generally is not 
needed in irrigated areas, but the water table is a 
problem during periods when rainfall is above normal. 
During dry periods the water table subirrigates the soils. 
Unless the surface is protected, soil blowing is a hazard 
during these periods. It can be controlled by planting 
close-growing crops, applying a system of stubble mulch 
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tillage, and growing winter cover crops. Because of the 
alkalinity, many of the nutrients in the Selia soil are not 
available to plants. As a result, measures that improve 
fertility are needed. Adding large quantities of barnyard 
manure and other organic matter, growing legumes, and 
returning crop residue to the soil improve fertility, help to 
make the Selia soil more friable, and increase the rate of 
water intake. 

Reclamation of Selia and other alkali soils is difficult 
and expensive. Alkali conditions can be improved by 
chemical amendments. They also can be improved by 
leaching the soil and then applying measures that build 
soil structure. Chemical amendments, such as gypsum 
and sulfur, are expensive. The kind and amount needed 
should be based on the results of chemical soil tests. 
Leaching is not successful if the water table is too close 
to the surface. The water table should be at least 4.5 to 
5.0 feet below the surface during most of the growing 
season. If suitable outlets are available, tile drains or 
open ditches can lower the water table. The amount of 
water that enters the soil determines how much salt is 
removed from the soil. The common method of leaching 
is to spread water over the alkali area. Applying the 
water through irrigation sprinklers is generally more 
costly than other methods. Also, the sprinklers tend to 
apply too little water. As a result, leaching of salts from 
the entire root zone does not occur. Applications of 
manure or other kinds of organic material improve soil 
structure after the amendments have been added and 
the soil is leached. 

These soils are suited to native grasses used for 
grazing or hay. The alkalinity of the Selia soil, however, 
cannot be easily controlled. Most ranchers conform the 
grazing system and mowing patterns to the alkali soil 
conditions. The climax vegetation on the Elsmere soil is 
dominated by big bluestem, little bluestem, indiangrass, 
switchgrass, prairie cordgrass, and various sedges and 
rushes. These species make up 80 percent or more of 
the total annual production on this soil. Plains bluegrass, 
slender wheatgrass, western wheatgrass, and forbs 
make up the rest. Under continuous heavy grazing or 
improper haying, big bluestem, little bluestem, 
indiangrass, switchgrass, and prairie cordgrass decrease 
in abundance. Initially, these species are replaced by 
sideoats grama, western wheatgrass, Kentucky 
bluegrass, foxtail barley, slender wheatgrass, green 
muhly, and various sedges and rushes. Timothy, redtop, 
and clover also increase in abundance if they have been 
overseeded. 

The climax vegetation on the Selia soil is dominated 
by alkali sacaton, inland saltgrass, plains bluegrass, 
western wheatgrass, slender wheatgrass, switchgrass, 
and various sedges. These species make up 70 percent 
or more of the total annual production on this soil. Alkali 
cordgrass, little bluestem, foxtail barley, blue grama, 
alkali muhly, and other annual and perennial grasses, 
forbs, and shrubs make up the rest. Under continuous 
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heavy grazing or improper haying, alkali sacaton, 
western wheatgrass, slender wheatgrass, switchgrass, 
little bluestem, and alkali cordgrass decrease in 
abundance. Initially, these species are replaced by inland 
saltgrass, alkali muhly, blue grama, Kentucky bluegrass, 
foxtail barley, sand dropseed, and sedges. If further 
deterioration occurs, inland saltgrass, blue grama, 
Kentucky bluegrass, foxtail barley, buffalograss, sedges, 
rushes, dandelions, and numerous annual and perennial 
weeds dominate the site. 

If the range is in excellent condition, the suggested 
initial stocking rate is 1.7 animal unit months per acre on 
the Elsmere soil and 1.0 animal unit month per acre on 
the Selia soil. A planned grazing system that includes 
proper grazing use and timely deferment of grazing and 
haying helps to maintain or improve the range condition. 
Livestock tend to overuse areas near watering and 
salting facilities. The areas away from the watering 
facilities may be underused. Properly located fences, 
livestock water, and salting facilities can result in a more 
uniform distribution of grazing. Locating the salting 
facilities away from the watering facilities and relocating 
them each time that salt is provided help to prevent 
excessive trampling and local overuse. 

If properly managed, a cover of range plants is 
effective in controlling soil blowing. The alkali conditions 
limit forage production and the kinds of grasses that can 
be grown. Short grasses are more extensive in the highly 
alkali areas. Careful management is needed to maintain 
the plant cover. 

Short and tall grasses grow in irregular patterns on 
these soils. As a result, haying is difficult. Mowing should 
be regulated so that the grasses remain vigorous. It 
should be avoided during the period between the boot 
stage and seed maturity. Mowing before the grasses 
reach the boot stage allows the plants to recover. Most 
of the carbohydrate storage occurs between this stage 
and seed maturity. For the dominant grasses, the 
maximum storage of these food reserves is completed 
by the frost period. A proper mowing height helps to 
maintain the stand of grasses and high forage 
production. It should not be less than 3 inches. After the 
soil is frozen, livestock can graze without damaging the 
meadows. They should be removed before the frost 
leaves the soil in the spring. 

The Elsmere soil is suited to the trees and shrubs 
grown as windbreaks, but the Selia soi! is unsuited. The 
species that can withstand occasional wetness survive 
and grow well on the Elsmere soil. Trees and shrubs 
survive and grow poorly on the Selia soil. The species 
that can withstand occasional wetness and alkali 
conditions should be selected for planting on this soil. 
During wet years planting should be delayed until the soil 
is sufficiently dry. The abundant and persistent 
herbaceous vegetation on these soils competes with the 
trees and shrubs. The weeds and grasses between the 
tree rows can be controlled by cultivating with 
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conventional equipment or by applying appropriate 
herbicides. The areas in the rows and close to the trees 
can be hoed by hand. 

These soils readily absorb but do not adequately filter 
the effluent in septic tank absorption fields. The poor 
filtering capacity can result in pollution of the ground 
water. Fill material can elevate the absorption field a 
sufficient distance above the seasonal high water table. 
It also can raise the bottom of sewage lagoons a 
sufficient distance above the water table. Lining or 
sealing the lagoon helps to prevent seepage. 

The sides of shallow excavations in these soils can 
cave in unless they are temporarily shored. The 
excavations should be made during dry periods. 
Dwellings should be constructed on well compacted fill 
material, which helps to overcome the wetness caused 
by the seasonal high water table and helps to protect 
the site against flooding. Constructing local roads on 
suitable, well compacted fill material and providing 
adequate side ditches and culverts help to prevent the 
road damage caused by flooding and wetness. The 
damage caused by frost action can be minimized by a 
good surface drainage system and by a gravel moisture 
barrier in the subgrade. Crowning the road by grading 
and establishing adequate side ditches help to provide 
the needed surface drainage. 

The land capability units are Vls-1, dryland, and IVs- 
11, irrigated. The Elsmere soil is in the Subirrigated 
range site and in windbreak suitability group 2S. The 
Selia soil is in the Saline Subirrigated range site and in 
windbreak suitability group 10. 


Fu—Fiuvaquents, sandy. These deep, nearly level, 
very poorly drained soils are in oxbows and low areas 
bordering the larger streams. They are frequently ponded 
by water from stream overflow and a very high water 
table. They formed in sandy alluvium. Areas range from 
5 to 100 acres in size. 

Typically, the surface layer is dark gray, very friable 
loamy fine sand about 7 inches thick. The transition layer 
is about 15 inches of grayish brown, friable loamy sand 
stratified with black, loamy material. It has yellowish 
brown mottles. The underlying material to a depth of 
more than 60 inches is light brownish gray fine sand 
stratified with loamy sand. 

Included with these soils in mapping are small areas of 
Loup and Tryon soils. These included soils are in the 
slightly higher landscape positions and are not so wet as 
the Fluvaquents. Also included are small areas of 
ponded water on the low parts of the landscape and in 
former stream channels and oxbows. Included areas 
make up 5 to 15 percent of the unit. 

Permeability is rapid in the Fluvaquents, and the 
available water capacity is low. Organic matter content is 
high. Runoff generally is ponded. The seasonal high 
water table is as much as 2 feet above the surface in 
wet years and is within a depth of about 1 foot in dry 
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years. Water covers the surface for long periods during 
most years. During extended dry periods, however, the 
water table usually drops below the surface. 

Most areas are used for wildlife habitat or for grazing 
by livestock. These soils are too wet for cultivated crops, 
hay, and range. The vegetation is mainly cattails, rushes, 
arrowheads, willows, and other water-tolerant plants. It is 
not palatable to livestock. In some areas V-ditches can 
be installed to improve surface drainage. Such grasses 
as prairie cordgrass and reed canarygrass can then be 
established. The vegetation can be mowed only during 
extremely dry years. 

These soils are unsuited the trees and shrubs grown 
as windbreaks because of the wetness. A few marginal 
areas can be used for the trees and shrubs that 
enhance recreational areas or wildlife habitat and for 
forestation plantings if suitable species are hand planted 
or other special management is applied. 

These soils are generally unsuitable as sites for septic 
tank absorption fields, sewage lagoons, and dwellings 
because of the ponding. A suitable alternative site is 
needed. The sides of shallow excavations can cave in 
unless they are temporarily shored. The excavations can 
be made only during extremely dry periods. Constructing 
local roads on suitable, well compacted fili material 
above the ponding level and providing adequate side 
ditches and culverts help to prevent the road damage 
caused by ponding. 

The land capability unit is Villw-7, dryland; windbreak 
suitability group 10. No range site is assigned. 


GfB—Gates very fine sandy loam, 0 to 3 percent 
slopes. This deep, nearly level and very gently sloping, 
well drained soil is on uplands. It formed in reworked or 
recently deposited loess. Areas range from 5 to 60 acres 
in size. 

Typically, the surface layer is grayish brown, very 
friable very fine sandy loam about 6 inches thick. The 
transition layer is brown, friable very fine sandy loam 
about 12 inches thick. The underlying material to a depth 
of more than 60 inches is very pale brown very fine 
sandy loam. Lime is at a depth of about 18 inches. In 
some areas the surface layer is fine sandy loam. In a 
few areas it is more than 6 inches thick. In places the 
entire profile is noncalcareous. 

Included with this soil in mapping are small areas of 
Hersh and Valentine soils. Hersh soils are in positions on 
the landscape similar to those of the Gates soil. They 
contain more sand than the Gates soil. Valentine soils 
occur as small dunes and are sandy throughout. Also 
included, in swales in the sandhills, are some areas 
where 6 to 18 inches of sandy material has been 
deposited on the surface. Included soils make up 10 to 
15 percent of the unit. 

Permeability is moderate in the Gates soil, and the 
available water capacity is high. Organic matter content 
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is low. The water intake rate is moderate. Runoff is slow. 
The soil can be easily worked. 

Most of the acreage of this soil is used as range. The 
rest is used as hayland. Some small areas in swales in 
the sandhills formerly were farmed but now support 
grasses. 

If used for dryland farming, this soil is suited to corn, 
sorghum, small grain, and alfalfa. Measures that 
conserve moisture, improve fertility, and increase the 
organic matter content are the main management needs. 
An example is a cropping system that keeps crop 
residue on the surface. Growing green manure crops, 
returning crop residue to the soil, and adding barnyard 
manure improve fertility and tilth. 

If irrigated, this soil is suited to corn, sorghum, alfalfa, 
small grain, and introduced grasses. It is suited to gravity 
and sprinkler methods of irrigation. Some land shaping is 
needed if a gravity system is used. Maintaining fertility 
and properly distributing irrigation water are the main 
management problems. Keeping crop residue on the 
surface conserves moisture and helps to control soil 
blowing. 

This soil is suited to introduced or domestic grasses 
for pasture or hay. Pasture and hay can be alternated 
with other crops in the crop rotation. Cool-season 
grasses, such as smooth brome and orchardgrass, are 
suitable, either alone or in a mixture with legumes, such 
as alfalfa or trefoil. Warm-season grasses also can be 
grown. Separate pastures of warm- and cool-season 
grasses can provide a long season of grazing. 
Introduced grasses respond well to applications of 
fertilizer and to irrigation. 

If this soil is used for range, the climax vegetation is 
dominated big bluestem, little bluestem, sideoats grama, 
switchgrass, and indiangrass. These species make up 70 
percent or more of the total annual production. Blue 
grama, buffalograss, needleandthread, prairie junegrass, 
Scribner panicum, western wheatgrass, leadplant, 
sedges, and other annual and perennial grasses, forbs, 
and shrubs make up the rest. Under continuous heavy 
grazing, big bluestem, little bluestem, indiangrass, prairie 
junegrass, and switchgrass decrease in abundance. 
Initially, these species are replaced by blue grama, 
buffalograss, needleandthread, plains muhly, sand 
dropseed, tall dropseed, western wheatgrass, annual 
grasses, and forbs. If overgrazing continues for many 
years, the native grasses lose plant vigor and are unable 
to stabilize the site. Under these conditions, excessive 
water erosion and soil blowing occur. 

If the range is in excellent condition, the suggested 
initial stocking rate is 0.9 animal unit month per acre. A 
planned grazing system that includes proper grazing use 
and timely deferment of grazing helps to maintain or 
improve the range condition. Livestock tend to overuse 
areas near watering and salting facilities, roads, and 
trails. The areas away from the watering facilities may be 
underused. Properly located fences, livestock water, and 
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salting facilities can result in a more uniform distribution 
of grazing. Locating the salting facilities away from the 
watering facilities and relocating them each time that salt 
is provided help to prevent excessive trampling and local 
overuse. 

If properly managed, a cover of range plants is very 
effective in controlling soil blowing and water erosion. 
Abandoned cropland should be reseeded to a suitable 
grass mixture. 

If this soil is used as hayland, the forage should be 
harvested only every other year. During the following 
year, the hayland should be used only as fall or winter 
range. Mowing should be regulated so that the grasses 
remain vigorous and healthy. It should be avoided during 
the period between the boot stage and seed maturity. 
Mowing before the dominant grasses reach the boot 
stage allows the plants to recover. The resulting plant 
cover helps to hold snow on the surface and thus 
increases the moisture supply. A proper mowing height 
helps to maintain the stand of grasses and high forage 
production. It should not be less than 3 inches. 

This soil is suited to the trees and shrubs grown as 
windbreaks. Drought and competition for moisture from 
weeds and grasses are the main problems. Irrigation is 
needed during dry periods. Cultivating between the tree 
rows with conventional equipment and applying 
appropriate herbicides help to control the undesirable 
weeds and grasses. The areas in the row or near small 
trees can be rototilled or hoed by hand. 

This soil is suitable as a site for septic tank absorption 
fields and dwellings. Seepage is a hazard on sites for 
sewage lagoons. It can be controlled by lining or sealing 
the lagoon. The sides of shallow excavations can cave 
in unless they are temporarily shored. The damage to 
local roads and streets caused by frost action can be 
minimized by a good surface drainage system. Crowning 
the road by grading and establishing adequate side 
ditches help to provide the needed surface drainage. 

The land capability units are lle-9, dryland, and lle-6, 
irrigated; Silty range site; windbreak suitability group 3. 


GfC—Gates very fine sandy loam, 3 to 6 percent 
slopes. This deep, gently sloping, well drained soil is on 
side slopes in the uplands. A few areas are hummocky. 
The soil formed in reworked or recently deposited loess. 
Areas range from 5 to 80 acres in size. 

Typically, the surface layer is grayish brown, very 
friable very fine sandy loam about 6 inches thick. The 
transition layer is pale brown, very friable very fine sandy 
loam about 13 inches thick. The underlying material to a 
depth of more than 60 inches is very pale brown very 
fine sandy loam. Lime is at a depth of about 19 inches. 
In places the surface layer is fine sandy loam. In some 
eroded areas carbonates are near the surface. In some 
areas the entire profile is noncalcareous. 

Included with this soil in mapping are small areas of 
Hobbs, Hersh, and Valentine soils. Hobbs soils are 
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stratified throughout. They are on bottom land. Hersh 
and Valentine soils contain more sand than the Gates 
soil. Hersh soils are in positions on the landscape similar 
to those of the Gates soil. Valentine soils are in the 
slightly higher positions. Also included are a few areas 
where a thin layer of sandy material is at the surface. 
Included soils make up 10 to 15 percent of the unit. 

Permeability is moderate in the Gates soil, and the 
available water capacity is high. Organic matter content 
is low. The water intake rate is moderate. Runoff is 
medium. Because of the low organic matter content, the 
soil tends to puddle if worked when too wet. 

Most areas of this soil are farmed. The rest support 
native grasses and are used as range or hayland. Some 
areas that formerly were farmed have been seeded to 
grasses. 

If used for dryland farming, this soil is suited to corn, 
sorghum, alfalfa, and small grain. Water erosion is a 
severe hazard in cultivated areas. Terraces, contour 
farming, and grassed waterways help to control runoff 
and reduce the hazard of erosion. Keeping crop residue 
on the surface and applying a system of conservation 
tillage, such as disking or chiseling, that keeps crop 
residue on the surface help to control erosion and 
conserve moisture. 

If irrigated, this soil is suited to corn, sorghum, alfalfa, 
small grain, and introduced grasses. It is better suited to 
close-sown crops than to row crops. All types of 
irrigation are suitable. If a gravity system is used, 
however, land leveling is needed to obtain a uniform 
distribution of water. Water erosion is the principal 
hazard. Maintaining fertility and properly distributing the 
irrigation water are management concerns. Terraces, 
contour irrigation, grassed waterways, and a protective 
cover of crops or crop residue help to control erosion. 
The rate at which irrigation water is applied should not 
exceed the intake rate of the soil. A cover of crop 
residue increases the water intake rate and reduces the 
hazard of erosion. 

This soil is suited to introduced or domestic grasses 
for pasture or hay. Pasture and hay can be alternated 
with other crops in the crop rotation. Cool-season 
grasses, such as smooth brome and orchardgrass, are 
suitable, either alone or in a mixture with legumes, such 
as alfalfa or trefoil. Warm-season grasses also can be 
grown. Separate pastures of warm- and cool-season 
grasses can provide a long season of grazing. 
Introduced grasses respond well to applications of 
fertilizer and to irrigation. 

If this soil is used for range, the climax vegetation is 
dominated by big bluestem, indiangrass, little bluestem, 
sideoats grama, and switchgrass. These species make 
up 70 percent or more of the total annual production. 
Blue grama, western wheatgrass, buffalograss, 
needleandthread, prairie junegrass, Scribner panicum, 
leadplant, sedges, and other annual and perennial 
grasses, forbs, and shrubs make up the rest. Under 
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continuous heavy grazing, little bluestem, prairie 
junegrass, indiangrass, and switchgrass decrease in 
abundance. Initially, these species are replaced by blue 
grama, buffalograss, needleandthread, plains muhly, 
sand dropseed, tall dropseed, western wheatgrass, 
annual grasses, and forbs. If overgrazing continues for 
many years, the native grasses lose vigor and are unable 
to stabilize the site. Under these conditions, excessive 
water erosion and soil blowing occur. 

If the range is in excellent condition, the suggested 
initial stocking rate is 0.9 animal unit month per acre. A 
planned grazing system that includes proper grazing use 
and timely deferment of grazing and haying helps to 
maintain or improve the range condition. Livestock tend 
to overuse areas near watering and salting facilities, 
roads, and trails. The steeper slopes and the areas away 
from the watering facilities may be underused. Properly 
located fences, livestock water, and salting facilities can 
result in a more uniform distribution of grazing. Locating 
the salting facilities away from the watering facilities and 
relocating them each time that salt is provided help to 
prevent excessive trampling and local overuse. 

If properly managed, a cover of range plants is very 
effective in controlling soil blowing and water erosion. 
Abandoned cropland should be reseeded to a suitable 
grass mixture. In areas where gullies have formed 
because of severe water erosion, land shaping and 
deferred grazing are needed to stabilize the site. 

If this soil is used as hayland, the forage should be 
harvested only every other year. During the following 
year, the hayland should be used only as fall or winter 
range. Mowing should be regulated so that the grasses 
remain vigorous and healthy. It should be avoided during 
the period between the boot stage and seed maturity. 
Mowing before the dominant grasses reach the boot 
stage allows the grasses to recover. The resulting plant 
cover helps to hold snow on the surface and thus 
increases the moisture supply. Á proper mowing height 
helps to maintain the stand of grasses and high forage 
production. It should not be less than 3 inches. 

This soil is suited to the trees and shrubs grown as 
farmstead, feedlot, and field windbreaks and as plantings 
that enhance recreational areas and wildlife habitat. 
Inadequate seasonal rainfall and competition from 
grasses and weeds are the principal concerns in 
establishing and managing the trees and shrubs. Water 
erosion also is a concern. Irrigation is needed during 
periods of low rainfall. Trickle or drip watering systems 
are especially effective methods of watering trees. 
Cultivating between the tree rows with conventional 
equipment and applying appropriate herbicides help to 
control the undesirable weeds and grasses that compete 
with the trees and shrubs for moisture. Planting on the 
contour and terracing help to control erosion. 

This soil is suitable as a site for septic tank absorption 
fields and dwellings. Seepage is a hazard on sites for 
sewage lagoons. It can be controlled by lining or sealing 
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the lagoon. The sides of shallow excavations can cave 
in unless they are temporarily shored. The damage to 
local roads caused by frost action can be minimized by a 
good surface drainage system. Crowning the road by 
grading and establishing adequate side ditches help to 
provide the needed surface drainage. 

The land capability units are Ille-9, dryland, and Ille-6, 
irrigated; Silty range site; windbreak suitability group 3. 


GfD—Gates very fine sandy loam, 6 to 11 percent 
slopes. This deep, strongly sloping, well drained soil is 
on side slopes and along drainageways in the uplands. 
Some areas are hummocky. The soil formed in reworked 
or recently deposited loess. Areas range from 5 to 100 
acres in size. 

Typically, the surface layer is grayish brown, very 
friable very fine sandy loam about 5 inches thick. The 
transition layer is brown, very friable very fine sandy 
loam about 13 inches thick. The underlying material to a 
depth of more than 60 inches is very fine sandy loam. It 
is pale brown in the upper part, pale yellow in the next 
part, and light gray in the lower part. Lime is at a depth 
of about 18 inches. In places the surface layer is fine 
sandy loam. In some areas carbonates are at the 
surface. In other areas the entire profile is 
noncalcareous. 

Included with this soil in mapping are small areas of 
Hobbs, Hersh, and Valentine soils. Hobbs soils have a 
surface layer that is darker and thicker than that of the 
Gates soil. They are on bottom land along the larger 
drainageways. Hersh and Valentine soils contain more 
sand than the Gates soil. Hersh soils are in positions on 
the landscape similar to those of the Gates soil. 
Valentine soils are in the higher positions and are 
excessively drained. Included soils make up 10 to 15 
percent of the unit. 

Permeability is moderate in the Gates soil, and the 
available water capacity is high. Organic matter content 
is low. The water intake rate is moderate. Runoff is 
medium. Because of the low organic matter content, the 
Soil puddles if it is worked when too wet. 

About half of the acreage of this soil is cropland, and 
half is range. Some areas that formerly were farmed 
have been reseeded to grasses. 

This soil is poorly suited to dryland crops. It is better 
suited to alfalfa and small grain than to row crops. Alfalfa 
and small grain grow and mature in spring, when the 
amount of rainfall is highest. Water erosion is a severe 
hazard in cultivated areas. It can be controlled by 
terraces, contour farming, and grassed waterways. A 
system of conservation tillage, such as disking and 
chiseling, that leaves significant amounts of crop residue 
on the surface after planting conserves moisture, 
improves tilth, and helps to control erosion and runoff. 

If irrigated, this soil is suited to alfalfa, small grain, and 
introduced grasses. It is poorly suited to row crops 
because the hazard of erosion is severe. A sprinkler 
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system is the only suitable method of irrigation. 
Controlling erosion is difficult because of the combined 
effects of rainfall and irrigation water. The water should 
be applied in sufficient amounts to meet the needs of 
the crop and at a rate that permits maximum absorption 
and results in minimum runoff. Terraces, grassed 
waterways, and a mulch of crop residue help to control 
erosion and conserve moisture. 

This soil is suited to introduced or domestic grasses 
for pasture or hay. Pasture and hay can be alternated 
with other crops in the crop rotation. Cool-season 
grasses, such as smooth brome and orchardgrass, are 
suitable, either alone or in a mixture with legumes, such 
as alfalfa or trefoil. Warm-season grasses also can be 
grown. Separate pastures of warm- and cool-season 
grasses can provide a long season of grazing. 
Introduced grasses respond well to applications of 
fertilizer and to irrigation. 

If this soil is used for range, the climax vegetation is 
dominated by big bluestem, indiangrass, little bluestem, 
sideoats grama, and switchgrass. These species make 
up 70 percent or more of the total annual production. 
Blue grama, western wheatgrass, buffalograss, 
needleandthread, prairie junegrass, Scribner panicum, 
sedges, and other annual and perennial grasses, forbs, 
and shrubs make up the rest. Under continuous heavy 
grazing, big bluestem, little bluestem, prairie junegrass, 
indiangrass, and switchgrass decrease in abundance. 
Initially, these species are replaced by blue grama, 
buffalograss, needleandthread, plains muhly, sand 
dropseed, tall dropseed, western wheatgrass, annual 
grasses, and forbs. If overgrazing continues for many 
years, the native grasses lose vigor and are unable to 
stabilize the site. Under these conditions, excessive 
water erosion and soil blowing occur. 

If the range is in excellent condition, the suggested 
initial stocking rate is 0.9 animal unit month per acre. A 
planned grazing system that includes proper grazing use 
and timely deferment of grazing and haying helps to 
maintain or improve the range condition. Livestock tend 
to overuse areas near watering and salting facilities, 
roads, and trails. The steeper slopes and the areas away 
from the watering facilities may be underused. Properly 
located fences, livestock water, and salting facilities can 
result in a more uniform distribution of grazing. Locating 
the salting facilities away from the watering facilities and 
relocating them each time that salt is provided help to 
prevent excessive trampling and local overuse. 

If properly managed, a cover of range plants is very 
effective in controlling soil blowing and water erosion. 
Abandoned cropland should be reseeded to a suitable 
grass mixture. In areas where gullies have formed 
because of severe water erosion, land shaping and 
deferred grazing are needed to stabilize the site. 

If this soil is used as hayland, the forage should be 
harvested only every other year. During the following 
year, the hayland should be used only as fall or winter 
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range. Mowing should be regulated so that the grasses 
remain vigorous and healthy. It should be avoided during 
the period between the boot stage and seed maturity. 
Mowing before the dominant grasses reach the boot 
stage allows the plants to recover. The resulting plant 
cover helps to hold snow on the surface and thus 
increases the moisture supply. A proper mowing height 
helps to maintain the stand of grasses and high forage 
production. It should not be less than 3 inches. 

This soil is suited to the trees and shrubs grown as 
windbreaks. Drought and water erosion are the main 
hazards. Supplemental water is needed during periods of 
low rainfall. Planting on the contour and terracing help to 
prevent excessive erosion and runoff. Growth may be 
somewhat slower on the steepest slopes. Competition 
for moisture from grasses and weeds can be controlled 
by cultivating between the tree rows with conventional 
equipment and by applying carefully selected herbicides 
in the rows. Annual cover crops can be grown between 
the rows. The areas in the row or near small trees can 
be hoed by hand or rototilled. 

This soil is suitable as a site for septic tank absorption 
fields where the slope is less than 8 percent. Where the 
slope is more than 8 percent, land shaping is needed 
and the field should be installed on the contour. On sites 
for sewage lagoons, grading is needed to modify the 
slope and shape the lagoon. Lining or sealing the lagoon 
helps to prevent seepage. 

The sides of shallow excavations in this soil can cave 
in unless they are temporarily shored. Dwellings should 
be designed so that they conform to the natural slope of 
the land, or the site should be graded to an acceptable 
gradient. The damage to local roads and streets caused 
by frost action can be minimized by a good surface 
drainage system. Crowning the road by grading and 
establishing adequate side ditches help to provide the 
needed surface drainage. In some areas cutting and 
filling are needed to provide a suitable grade. 

The land capability units are IVe-9, dryland, and IVe-6, 
irrigated; Silty range site; windbreak suitability group 3. 


Gk—Gibbon loam, 0 to 2 percent slopes. This deep, 
nearly level, somewhat poorly drained soil is on bottom 
land along the major streams and rivers. It is 
occasionally flooded for very brief periods. It formed in 
alluvium. Areas are 10 to 80 acres in size. 

Typically, the surface layer is gray, friable loam about 
5 inches thick. The subsurface layer is friable loam about 
15 inches thick. It is dark gray in the upper part and dark 
grayish brown in the lower part. The transition layer is 
light brownish gray loam about 6 inches thick. It has a 
few yellowish brown mottles. The underlying material 
extends to a depth of more than 60 inches. It is light 
gray loam in the upper part; gray, mottled very fine sandy 
loam in the next part; and light gray, mottled fine sandy 
loam in the lower part. The soil is calcareous throughout. 
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in places the surface layer is fine sandy loam or silt 
loam. 

Included with this soil in mapping are small areas of 
Hord and Ord soils. Hord soils are deeper to carbonates 
than the Gibbon soil. Also, they are higher on the 
landscape. Ord soils are in positions on the landscape 
similar to those of the Gibbon soil. They contain more 
sand throughout than the Gibbon soil. Included soils 
make up 5 to 15 percent of the unit. 

Permeability is moderate in the Gibbon soil, and the 
available water capacity is high. Organic matter content 
is moderate. The water intake rate also is moderate. 
Runoff is slow. The depth to the seasonal high water 
table ranges from 1.5 feet in wet years to 3.0 feet in dry 
years. Tilth is good. 

Most of the acreage of this soil is farmed. A few areas 
are used for range or hay. 

If used for dryland farming, this soil is suited to corn, 
grain sorghum, wheat, oats, and alfalfa. Because of poor 
surface drainage and the seasonal high water table, 
fieldwork may be delayed and the soil may be slow to 
warm up in the spring. If the wetness persists into the 
growing season, crops may be damaged. Growing alfalfa 
and winter wheat eliminates the need for tillage in the 
spring. Land leveling improves surface drainage, and tile 
or open ditches can lower the water table if suitable 
outlets are available. 

If irrigated, this soil is suited to corn, grain sorghum, 
and alfalfa. Gravity or sprinkler systems can be used. 
Efficient water management is needed. Land leveling 
can improve surface drainage. Also, it establishes a 
suitable grade for gravity systems. Tile generally is not 
needed in irrigated areas, but the water table can be a 
problem during wet periods. If suitable outlets are 
available, drainage ditches or tile drains can lower the 
water table. 

This soil is suited to pasture and hay. A cover of 
grasses and legumes is effective in controlling soil 
blowing. Delaying grazing or haying until the surface is 
dry enough helps to prevent compaction and the 
formation of small mounds, which hinder subsequent 
grazing and haying. Forage production can be increased 
by growing a mixture of grasses and legumes. 

if this soil is used for range, the climax vegetation is 
dominated by big bluestem, little bluestem, indiangrass, 
switchgrass, prairie cordgrass, and various sedges and 
rushes. These species make up 80 percent or more of 
the total annual production. Plains bluegrass, slender 
wheatgrass, western wheatgrass, and forbs make up the 
rest. Under continuous heavy grazing or improper haying, 
big bluestem, little bluestem, indiangrass, switchgrass, 
and prairie cordgrass decrease in abundance. Initially, 
these species are replaced by sideoats grama, western 
wheatgrass, Kentucky bluegrass, foxtail barley, slender 
wheatgrass, green muhly, and various sedges and 
rushes. Timothy, redtop, and clover also increase in 
abundance if they have been overseeded. If overgrazing 
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or improper haying continues for many years, bluegrass, 
sedges, rushes, clover, and other forbs, such as Baldwin 
ironweed, dominate the site. When the surface layer is 
wet, overgrazing and heavy machinery traffic can cause 
surface compaction and the formation of small mounds 
and ruts, which hinder grazing and haying. 

If the range is in excellent condition, the suggested 
initial stocking rate is 1.7 animal unit months per acre. A 
planned grazing system that includes proper grazing use 
and timely deferment of grazing and haying helps to 
maintain or improve the range condition. Livestock tend 
to overuse areas near watering and salting facilities, 
roads, and trails. The steeper slopes and the areas away 
from the watering facilities may be underused. This is 
generally the first soil to be overgrazed when it is grazed 
in conjunction with better drained, sandy soils. Properly 
located fences, livestock water, and salting facilities can 
result in a more uniform distribution of grazing. Locating 
the salting facilities away from the watering facilities and 
relocating them each time that salt is provided help to 
prevent excessive trampling and local overuse. 

If this soil is used as hayland, the forage should be 
harvested only every other year. Mowing should be 
avoided during the period between the boot stage and 
seed maturity. Mowing before the dominant grasses 
reach the boot stage allows the plants to recover. Most 
of the carbohydrate storage occurs between this stage 
and seed maturity. For the dominant grasses, the 
maximum storage of these food reserves is completed 
by the frost period. The quality of the hay is higher when 
the grasses are cut earlier. After the soil is frozen, 
livestock can graze without damaging the meadows. 
They should be removed before the frost leaves the soil 
in the spring. A proper mowing height helps to maintain 
the stand of grasses and high forage production. It 
should not be less than 3 inches. 

This soil is suited to the trees and shrubs grown as 
windbreaks. The species that can withstand occasional 
wetness survive and grow well. Competition from 
grasses and weeds is the principal concern in 
establishing trees. The weeds and grasses between the 
tree rows can be controlled by cultivation and by 
appropriate herbicides. Spring planting may be delayed 
because of the wetness. 

This soil is generally unsuitable as a site for septic 
tank absorption fields, sewage lagoons, and dwellings 
because of the occasional flooding and the wetness. 
Constructing local roads on suitable, well compacted fill 
material above the level of flooding and providing 
adequate side ditches and culverts help to prevent the 
road damage caused by flooding. The damage caused 
by frost action can be minimized by a good surface 
drainage system and by a gravel moisture barrier in the 
subgrade. Crowning the road by grading and establishing 
adequate side ditches help to provide the needed 
surface drainage. 
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The land capability units are llw-4, dryland, and Ilw-6, 
irrigated; Subirrigated range site; windbreak suitability 
group 28. 


HaB— Hall silt loam, 1 to 3 percent slopes. This 
deep, very gently sloping, well drained soil is on 
ridgetops in the uplands. It formed in loess. Areas range 
from 5 to 50 acres in size. 

Typically, the surface layer is grayish brown, friable silt 
loam about 6 inches thick. The subsurface layer is dark 
grayish brown, friable silt loam about 6 inches thick. The 
subsoil is about 26 inches thick. It is dark grayish brown, 
firm silt clay loam in the upper part and brown, friable silt 
loam in the lower part. The underlying material to a 
depth of about 60 inches is very pale brown, calcareous 
silt loam. Free carbonates are at a depth of about 44 
inches. In some areas the soil is dark to a depth of less 
than 20 inches. In other areas the subsoil is not so well 
expressed. 

Included with this soil in mapping are small areas of 
Uly soils. These soils are lower on the landscape than 
the Hall scil. Also, they have a thinner surface soil and 
have less clay in the subsoil. They make up about 10 
percent of the unit. 

Permeability is moderate in the Hall soil, and the 
available water capacity is high. Organic matter content 
is moderate. The water intake rate is moderately low. 
Runoff is slow. 

Most of the acreage of this soil is cropland. The rest 
supports native grasses and is used as range. Some of 
the cropland is irrigated. 

If used for dryland farming, this soil is suited to corn, 
sorghum, small grain, and alfalfa. Water erosion is a 
hazard unless the surface is protected by crops or crop 
residue. A conservation tillage system that leaves crop 
residue on the surface helps to control erosion and 
conserves moisture. Terraces, contour farming, and 
grassed waterways also help to control erosion. 
Returning crop residue to the soil and applying barnyard 
manure improve tilth and increase the organic matter 
content and the available water capacity. 

If irrigated, this soil is suited to corn, sorghum, small 
grain, alfalfa, and introduced grasses. Gravity or sprinkler 
irrigation systems can be used. Less land preparation is 
needed if a sprinkler system is used. Water erosion and 
soil blowing are hazards unless the surface is protected. 
They can be controlled by a conservation tillage system, 
such as disking and till-planting, that leaves crop residue 
on the surface. Adjusting the rate at which the water is 
applied to the intake rate of the soil helps to prevent 
excessive runoff and erosion. Grassed waterways, 
contour farming, and level bench terraces also help to 
control erosion. Returning crop residue to the soil and 
adding barnyard manure increase the water intake rate 
and the available water capacity and improve fertility. A 
tailwater recovery system conserves water. 
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This soil is suited to introduced or domestic grasses 
for pasture or hay. Pasture and hay can be alternated 
with other crops in the crop rotation. Cool-season 
grasses, such as smooth brome and orchardgrass, are 
suitable, either alone or in a mixture with legumes, such 
as alfalfa or trefoil. Warm-season grasses also can be 
grown. Separate pastures of warm- and cool-season 
grasses can provide a long season of grazing. 
Introduced grasses respond well to applications of 
fertilizer and to irrigation. 

If this soil is used for range, the climax vegetation is 
dominated by little bluestem, big bluestem, western 
wheatgrass, blue grama, and sideoats grama. These 
species make up 70 percent or more of the total annual 
production. Switchgrass, buffalograss, needleandthread, 
prairie junegrass, Scribner panicum, sedges, and other 
annual and perennial grasses, forbs, and shrubs make 
up the rest. Under continuous heavy grazing, big 
bluestem, little bluestem, prairie junegrass, and 
switchgrass decrease in abundance. Initially, these 
species are replaced by blue grama, buffalograss, 
needleandthread, plains muhly, sand dropseed, tall 
dropseed, western wheatgrass, annual grasses, and 
forbs. If overgrazing continues for many years, the native 
grasses lose plant vigor and are unable to stabilize the 
site. Under those conditions, excessive water erosion 
and soil blowing occur. 

If the range is in excellent condition, the suggested 
initial stocking rate is 0.9 animal unit month per acre. A 
planned grazing system that includes proper grazing use 
and timely deferment of grazing and haying helps to 
maintain or improve the range condition. Because it is 
very gently sloping, this soil tends to be overused when 
grazed in conjunction with steeper, silty soils. Livestock 
also tend to overuse areas near watering and salting 
facilities, roads, and trails. The steeper slopes and the 
areas away from the watering facilities may be 
underused. Properly located fences, livestock water, and 
salting facilities can result in a more uniform distribution 
of grazing. Locating the salting facilities away from the 
watering facilities and relocating them each time that salt 
is provided help to prevent excessive trampling and local 
overuse. 

If properly managed, a cover of range plants is very 
effective in controlling soil blowing and water erosion. 
Abandoned cropland generally can be reseeded to 
native grasses if a proper seedbed is prepared and a 
suitable mixture of grass seed is selected for planting. 

If this soil is used as hayland, the forage should be 
harvested only every other year. During the following 
year, the hayland should be used only as fall or winter 
range. Mowing should be regulated so that the grasses 
remain vigorous and healthy. It should be avoided during 
the period between the boot stage and seed maturity. 
Mowing before the dominant grasses reach the boot 
stage allows the plants to recover. The resulting plant 
cover helps to hold snow on the surface and thus 
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increases the moisture supply. A proper mowing height 
helps to maintain the stand of grasses and high forage 
production. It should not be less than 3 inches. 

This soil is suited to the trees and shrubs grown as 
windbreaks. A scarcity of seasonal rainfall is the main 
problem. Irrigation is needed during dry periods. 
Competition from weeds and undesirable grasses can be 
controlled by cultivating with conventional equipment or 
by applying appropriate herbicides. Areas in the tree 
rows or near small trees can be hoed by hand or 
rototilled. 

This soil is suitable as a site for septic tank absorption 
fields. Seepage is a hazard on sites for sewage lagoons. 
It can be controlled by lining or sealing the lagoon. 
Strengthening the foundations of buildings and backfilling 
with coarse textured material help to prevent the 
structural damage caused by shrinking and swelling of 
the soil. Local roads and streets should be designed so 
that the surface pavement and base material are thick 
enough to compensate for the low strength of the soil. 
Providing coarser grained base material helps to ensure 
better performance. 

The land capability units are lle-1, dryland, and lle-4, 
irrigated; Silty range site; windbreak suitability group 3. 


HeB—Hersh fine sandy loam, 0 to 3 percent 
slopes. This deep, nearly level and very gently sloping, 
well drained soil is on uplands. It formed in mixed sandy 
and loamy eolian material. Areas range from 5 to 200 
acres in size. 

Typically, the surface layer is grayish brown, very 
friable fine sandy loam about 6 inches thick. The 
transition layer is light brownish gray, very friable fine 
sandy loam about 8 inches thick. The underlying material 
extends to a depth of more than 60 inches. It is pale 
brown fine sandy loam in the upper part, pale brown very 
fine sandy loam in the next part, and very pale brown 
fine sand in the lower part. In places the surface layer is 
silt loam, very fine sandy loam, or loamy fine sand. In 
some areas the transition layer is silt loam or very fine 
sandy loam. In other areas loamy material is below a 
depth of 40 inches. 

Included with this soil in mapping are small areas of 
Gates and Valentine soils. Gates soils are in positions on 
the landscape similar to those of the Hersh soil. They 
are finer textured than the Hersh soil. Valentine soils are 
in the higher positions on the landscape. They contain 
more sand than the Hersh soil. Included soils make up 5 
to 15 percent of the unit. 

Permeability is moderately rapid in the Hersh soil, and 
the available water capacity is moderate. Organic matter 
content is low. The water intake rate is moderately high. 
Runoff is slow. The soil can be easily tilled throughout a 
wide range of moisture content. 

A large acreage of this soil is used for cultivated 
crops. Some supports native grasses and is used as 
range or hayland. 
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If used for dryland farming, this soil is suited to corn, 
alfalfa, sorghum, and small grain. Soil blowing is a 
hazard. Stubble mulch tillage, stripcropping, and a 
cropping system that maintains a cover of crops or crop 
residue help to control soil blowing and conserve 
moisture. A cropping sequence that includes legumes, 
grasses, or a mixture of both increases the organic 
matter content, helps to maintain fertility, and reduces 
the susceptibility to soil blowing. Row crops can be 
alternated with small grain and legumes in the crop 
rotation. 

If irrigated, this soil is suited to corn, alfalfa, small 
grain, sorghum, and introduced grasses. Some land 
shaping may be necessary if a gravity system is used. 
Cuts should not expose the sandy underlying material. A 
sprinkler system is the best method of irrigation because 
land leveling is not needed in areas irrigated by 
sprinklers and because light, frequent applications of 
water are needed. One large application can result in the 
leaching of plant nutrients below the root zone. 
Returning crop residue to the soil and applying a system 
of conservation tillage, such as chiseling, disking, and till 
planting, help to control erosion and maintain fertility. 
Growing cover crops or leaving crop residue on the 
surface throughout the winter helps to control soil 
blowing. Adding barnyard manure increases the organic 
matter content and improves fertility. 

This soil is suited to introduced or domestic grasses 
for pasture or hay. Pasture and hay can be alternated 
with other crops in the crop rotation. Cool-season 
grasses, such as smooth brome and orchardgrass, are 
suitable, either alone or in a mixture with legumes, such 
as alfalfa or trefoil. Warm-season grasses also can be 
grown. Separate pastures of warm- and cool-season 
grasses can provide a long season of grazing. 
Introduced grasses respond well to applications of 
fertilizer and to irrigation. 

If this soil is used for range, the climax vegetation is 
dominated by sand bluestem, little bluestem, prairie 
sandreed, and needleandthread. These species make up 
70 percent or more of the total annual production. 
Switchgrass, blue grama, sand dropseed, indiangrass, 
sand lovegrass, western wheatgrass, sideoats grama, 
and other annual and perennial grasses, forbs, and 
shrubs make up the rest. Under continuous heavy 
grazing, sand bluestem, little bluestem, sand lovegrass, 
switchgrass, and indiangrass decrease in abundance. 
Initially, these species are replaced by needleandthread, 
prairie sandreed, sand dropseed, blue grama, sedges, 
annual grasses, and forbs. If overgrazing continues for 
many years, bluegrass, Scribner panicum, sand 
dropseed, needleandthread, and numerous annual and 
perennial weeds dominate the site. 

If the range is in excellent condition, the suggested 
initial stocking rate is 0.9 animal unit month per acre. A 
planned grazing system that includes proper grazing use 
and timely deferment of grazing and haying helps to 
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maintain or improve the range condition. Livestock tend 
to overuse areas near watering and salting facilities, 
roads, and trails. The steeper slopes and the areas away 
from the watering facilities may be underused. This is 
generally the first soil to be overgrazed when it is grazed 
in conjunction with Sands or Choppy Sands range sites. 
Properly located fences, livestock water, and salting 
facilities can result in a more uniform distribution of 
grazing. Locating the salting facilities away from the 
watering facilities and relocating them each time that salt 
is provided help to prevent excessive trampling and local 
overuse. 

If properly managed, a cover of range plants is very 
effective in controlling soil blowing and water erosion. 
Abandoned cropland can be reseeded to a suitable 
grass mixture if a proper seedbed is prepared and a 
suitable cover crop is grown for 2 or more years. 

If this soil is used as hayland, the forage should be 
harvested only every other year. During the following 
year, the hayland should be used only as fall or winter 
range. Mowing should be regulated so that the grasses 
remain vigorous and healthy. It should be avoided during 
the period between the boot stage and seed maturity. 
Mowing before the dominant grasses reach the boot 
stage allows the plants to recover. The resulting plant 
cover helps to hold snow on the surface and thus 
increases the moisture supply. A proper mowing height 
helps to maintain the stand of grasses and high forage 
production. It should not be less than 3 inches. 

This soil is suited to the trees and shrubs grown as 
windbreaks. A scarcity of moisture and the hazard of soil 
blowing are the principal concerns in establishing trees. 
Soil blowing can be controlled by maintaining strips of 
sod or a cover crop between the tree rows. Cultivation 
generally should be restricted to the tree rows. Irrigation 
is needed during dry periods. Weeds and undesirable 
grasses in the tree rows can be controlled by timely 
applications of appropriate herbicide. Otherwise, the 
areas in the rows can be hoed by hand or rototilled. 

This soil is suitable as a site for septic tank absorption 
fields and dwellings. Seepage is a hazard on sites for 
sewage lagoons. It can be controlled by lining or sealing 
the lagoon. The sides of shallow excavations can cave 
in unless they are temporarily shored. The damage to 
local roads and streets caused by frost action can be 
minimized by a good surface drainage system. Crowning 
the road by grading and establishing adequate side 
ditches help to provide the needed surface drainage. 

The land capability units are llle-3, dryland, and lle-8, 
irrigated; Sandy range site; windbreak suitability group 5. 


Hk—Hobbs silt loam, 0 to 2 percent slopes. This 
deep, nearly level, well drained soil is along upland 
drainageways and on bottom land along intermittent 
drainageways. It is occasionally flooded for brief periods. 
It formed in silty alluvium. Areas are generally long and 
narrow and range from 5 to 100 acres in size. 
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Typically, the surface layer is grayish brown, very 
friable silt loam about 5 inches thick. The subsurface 
layer is grayish brown, friable silt loam about 2 inches 
thick. The underlying material to a depth of more than 60 
inches is stratified grayish brown and light brownish gray 
silt loam and very fine sandy loam. In some areas the 
surface layer is stratified with sandy and loamy material. 
In places carbonates are within 10 inches of the surface. 

Included with this soil in mapping are small areas of 
Hord soils. These soils are in the higher landscape 
positions. They are not stratified in the upper part. Also 
included are a few small areas that are frequently 
flooded. Included soils make up 5 to 10 percent of the 
unit. 

Permeability is moderate in the Hobbs soil, and the 
available water capacity is high. Organic matter content 
is moderate. Runoff is slow. 

About half of the acreage of this soil is range, and half 
is cropland. Some small areas are irrigated by sprinklers. 
If used for dryland farming, this soil is suited to corn, 

sorghum, small grain, and alfalfa. The flooding is the 
principal hazard. It can damage alfalfa and small grain. 
During dry periods, however, the crops benefit from the 
additional water. Diversion terraces and dikes can 
intercept runoff and keep it from spreading over a wide 
area. Open drainage ditches also may be effective. A 
System of conservation tillage that keeps crop residue 
on the surface conserves moisture and helps to control 
Soil blowing. 

If irrigated, this soil is suited to corn, alfalfa, sorghum, 
and introduced grasses. It is suitable for both gravity and 
sprinkler systems. Land leveling is generally needed if a 
gravity system is used. Terraces and diversions on the 
adjacent soils can intercept runoff from the higher areas. 
A system of conservation tillage that keeps crop residue 
on the surface conserves moisture and helps to control 
soil blowing. 

This soil is suited to introduced or domestic grasses 
for pasture or hay. Pasture and hay can be aiternated 
with other crops in the crop rotation. Cool-season 
grasses, such as smooth brome and orchardgrass, are 
suitable, either alone or in a mixture with legumes, such 
as alfalfa or trefoil. Warm-season grasses also can be 
grown. Separate pastures of warm- and cool-season 
grasses can provide a long season of grazing. 
Introduced grasses respond well to applications of 
fertilizer and to irrigation. 

If this soil is used for range, the climax vegetation is 
dominated by big bluestem, western wheatgrass, little 
bluestem, switchgrass, and sideoats grama. These 
species make up 70 percent or more of the total annual 
production. Prairie junegrass, green needlegrass, 
Kentucky bluegrass, blue grama, sedges, and other 
annual and perennial grasses, forbs, and shrubs make 
up the rest. Under continuous heavy grazing, big 
bluestem, little bluestem, prairie junegrass, and green 
needlegrass decrease in abundance. initially, these 
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species are replaced by western wheatgrass, Kentucky 
bluegrass, and sedges. If overgrazing continues for many 
years on the surrounding soils, the protective plant cover 
on these soils is depleted. As a result, runoff is rapid 
onto this soil. The flooding results in sedimentation, 
channeling, and the deposition of debris and weed 
seeds. Deferment of grazing after the period of flooding 
helps to prevent compaction. 

If the range is in excellent condition, the suggested 
initial stocking rate is 1.2 animal unit months per acre. A 
planned grazing system that includes proper grazing use 
and timely deferment of grazing and haying helps to 
maintain or improve the range condition. Livestock tend 
to overuse areas near watering facilities, roads, and 
trails. The steeper slopes and the areas away from the 
watering facilities may be underused. Properly located 
fences, livestock water, and salting facilities can result in 
a more uniform distribution of grazing. Locating the 
salting facilities away from the watering facilities and 
relocating them each time that salt is provided help to 
prevent excessive trampling and local overuse. 

If this soil is used as hayland, the forage should be 
harvested annually. Mowing should be regulated so that 
the grasses remain vigorous and healthy. it should be 
avoided during the period between the boot stage and 
seed maturity. Mowing before the dominant grasses 
reach the boot stage allows the plants to recover. A 
mowing height of more than 3 inches helps to maintain a 
good stand and high forage production. 

This soil is suited to the trees and shrubs grown as 
windbreaks. Competition from weeds and undesirable 
grasses can be controlled by good site preparation, 
timely cultivation, and applications of appropriate 
herbicide. The areas in the tree rows can be rototilled or 
hoed by hand. Some areas should be protected against 
flooding unti! the-trees are established. 

This soil is unsuitable as a site for septic tank 
absorption fields and dwellings because of the flooding. 
A suitable alternative site is needed. Because of the 
flooding, sewage lagoons should be diked. Loca! roads 
should be designed so that the surface pavement and 
base material are thick enough to compensate for the 
low strength of the soil. Providing coarse grained base 
material helps to ensure better performance. 
Constructing the roads on suitable, well compacted fill 
material above the level of flooding and providing 
adequate side ditches and culverts help to prevent the 
road damage caused by floodwater. 

The land capability units are ۱۱۷۷۰۹, dryland, and llw-6, 
irrigated; Silty Overflow range site; windbreak suitability 
group 1. 


HtB—Hord silt loam, terrace, 1 to 3 percent slopes. 
This deep, very gently sloping, well drained soil is on 
stream terraces along the Cedar River and its tributaries. 
The soil formed in alluvium. It is subject to rare flooding. 


50 


Areas are irregular in shape and range from 5 to more 
than 100 acres in size. 

Typically, the surface layer is dark grayish brown, very 
friable silt loam about 5 inches thick. The subsurface 
layer also is dark grayish brown, very friable silt loam. It 
is about 17 inches thick. The subsoil is friable silt loam 
about 26 inches thick. It is grayish brown in the upper 
part, dark grayish brown in the next part, and brown in 
the lower part. The underlying material to a depth of 
more than 60 inches is pale brown silt loam. In some 
areas the surface layer is thinner. In other areas the 
subsoil has a higher content of clay. 

Included with this soil in mapping are small areas of 
Hobbs soils. These soils have no subsoil. They are on 
bottom land. They make up 5 to 15 percent of the unit. 

Permeability is moderate in the Hord soil, and the 
available water capacity is high. Organic matter content 
is moderate. The water intake rate also is moderate. 
Runoff is slow. The soil can be easily worked. It releases 
water readily to plants. 

Most areas of this soil are used for irrigated crops. 
The rest are used for dryland crops or for range. 

If used for dryland farming, this soil is suited to corn, 
small grain, sorghum, and introduced grasses and 
legumes. Measures that conserve moisture and control 
water erosion and soil blowing are the main 
management needs. An example is a system of 
conservation tillage, such as disking and chiseling, that 
leaves crop residue on the surface. If left standing 
throughout the winter, crop stubble traps snow and thus 
increases the moisture supply. It also helps to control 
runoff. Returning crop residue and green manure crops 
to the soil and applying barnyard manure increase the 
organic matter content and the water intake rate and 
improve fertility and tilth. 

If irrigated, this soil is suited to corn, sorghum, small 
grain, alfalfa, and introduced grasses. Both gravity and 
sprinkler irrigation systems can be used. Land leveling is 
generally needed to obtain a proper grade for gravity 
irrigation. Water erosion occurs if the application rate 
exceeds the moderate intake rate of the soil. Applying 
an excessive amount of water can result in the leaching 
of plant nutrients below the root zone. Tailwater recovery 
systems conserve water and improve the efficiency of 
the irrigation system. A system of conservation tillage 
that leaves crop residue on the surface conserves 
moisture and helps to control erosion. 

This soil is suited to introduced or domestic grasses 
for pasture or hay. Pasture and hay can be alternated 
with other crops in the crop rotation. Cool-season 
grasses, such as smooth brome and orchardgrass, are 
suitable, either alone or in a mixture with legumes, such 
as alfalfa or trefoil. Warm-season grasses also can be 
grown. Separate pastures of warm- and cool-season 
grasses can provide a long season of grazing. 
introduced grasses respond well to applications of 
fertilizer and to irrigation. 
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If this soil is used for range, the climax vegetation is 
dominated by big bluestem, little bluestem, switchgrass, 
sideoats grama, and western wheatgrass. These species 
make up 70 percent or more of the total annual 
production. Blue grama, buffalograss, indiangrass, tall 
dropseed, Kentucky bluegrass, sedges, and other annual 
and perennial grasses, forbs, and shrubs make up the 
rest. Under continuous heavy grazing, big bluestem, little 
bluestem, indiangrass, sideoats grama, and switchgrass 
decrease in abundance. Initially, these species are 
replaced by Kentucky bluegrass, western wheatgrass, 
and tall dropseed. If overgrazing continues for many 
years, bluegrass, buffalograss, Scribner panicum, and 
numerous annual and perennial weeds dominate the 
site. 

If the range is in excellent condition, the suggested 
initial stocking rate is 1.2 animal unit months per acre. A 
planned grazing system that includes proper grazing use 
and timely deferment of grazing and haying helps to 
maintain or improve the range condition. This is generally 
the first soil to be overgrazed when it is grazed in 
conjunction with steeper soils that are in the Limy 
Upland or Thin Loess range sites. The areas away from 
watering facilities may be underused. Properly located 
fences, livestock water, and salting facilities can result in 
a more uniform distribution of grazing. Locating the 
salting facilities away from the watering facilities and 
relocating them each time that salt is provided help to 
prevent excessive trampling and local overuse. 

If properly managed, a cover of range plants is very 
effective in controlling scil blowing and water erosion. 
Abandoned cropland should be reseeded to a suitable 
grass mixture. 

If this scil is used as hayland, the forage should be 
harvested only every other year. Mowing should be 
regulated so that the grasses remain vigorous and 
healthy. It should be avoided during the period between 
the boot stage and seed maturity. Mowing before the 
dominant grasses reach the boot stage allows the plants 
to recover. The resulting plant cover helps to hold snow 
on the surface and thus increases the moisture supply. A 
proper mowing height helps to maintain the stand of 
grasses and high forage production. It should not be less 
than 3 inches. 

This soil is suited to the trees and shrubs grown as 
windbreaks. An insufficient amount of rainfall is the main 
problem. Seedlings survive and grow well only if 
competing weeds and grasses are controlled or 
removed. Plant competition can be controlled by good 
site preparation, by timely cultivation, or by applications 
of appropriate herbicide in the tree rows. 

The hazard of flooding should be considered before 
this soil is used as a site for sanitary facilities or 
dwellings. On sites for sewage lagoons, grading is 
needed to modify the slope and shape of the lagoon. 
Dwellings can be constructed on elevated, well 
compacted fill material, which helps to protect the site 
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against flooding. Lining or sealing sewage lagoons helps 
to prevent seepage. Local roads should be designed so 
that the surface pavement and base material are thick 
enough to compensate for the low strength of the soil. 
Providing coarse grained base material helps to ensure 
better performance. 

The land capability units are lle-1, dryland, and lle-6, 
irrigated; Silty Lowland range site; windbreak suitability 
group 1. 


IfB—lpage fine sand, 0 to 3 percent slopes. This 
deep, nearly level and very gently sloping, moderately 
well drained soil is on low hummocks and ridges on 
stream terraces in broad valleys near the sandhills. It 
formed in sandy eolian and alluvial material. Areas range 
from 5 to 100 acres in size. 

Typically, the surface layer is dark grayish brown, very 
friable fine sand about 7 inches thick. The transition 
layer is grayish brown, very friable fine sand about 5 
inches thick. The underlying material to a depth of more 
than 60 inches is fine sand. It is light brownish gray in 
the upper part and very pale brown in the lower part. It 
has yellowish brown mottles at a depth of about 26 
inches. In places the surface layer is sand or loamy 
sand. In a few areas coarse sand or gravelly coarse 
sand is at a depth of 20 to 40 inches. 

Included with this soil in mapping are small areas of 
Els, Tryon, and Valentine soils. Els and Tryon soils are in 
the lower positions on the landscape. Els soils are 
somewhat poorly drained, and Tryon soils are poorly 
drained and very poorly drained. Valentine soils are on 
the higher, steeper ridges and knolls and are excessively 
drained. Included soils make up 10 to 15 percent of the 
unit. 

Permeability is rapid in the Ipage soil, and the 
available water capacity is low. Organic matter content 
also is low. The water intake rate is very high. Runoff is 
slow. The depth to the seasonal high water table ranges 
from about 3 feet in wet years to 6 feet in dry years. 

Most of the acreage is used as range or hayland. A 
few areas are used as irrigated cropland. This soil is 
unsuited to dryland crops because of droughtiness and 
the hazard of soil blowing. 

If irrigated by sprinklers, this soil is suited to corn, 
alfalfa, and introduced grasses. It is unsuitable for gravity 
methods of irrigation because the water should be 
applied frequently and in small amounts. One large 
application can result in excessive leaching of plant 
nutrients. Planting winter cover crops and close-growing 
crops and leaving crop residue on the surface help to 
control soil blowing. Applying barnyard manure helps to 
maintain fertility and increases the organic matter 
content. 

This soil is suited to introduced or domestic grasses 
for pasture or hay. Pasture and hay can be alternated 
with other crops in the crop rotation. Cool-season 
grasses, such as smooth brome and orchardgrass, are 
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suitable, either alone or in a mixture with legumes, such 
as alfalfa or trefoil. Warm-season grasses also can be 
grown. Separate pastures of warm- and cool-season 
grasses can provide a long season of grazing. 
Introduced grasses respond well to applications of 
fertilizer and to irrigation. 

If this soil is used for range, the climax vegetation is 
dominated by sand bluestem, little bluestem, prairie 
sandreed, switchgrass, and needleandthread. These 
species make up 75 percent or more of the total annual 
production. Kentucky bluegrass, blue grama, sand 
dropseed, prairie junegrass, indiangrass, Scribner 
panicum, leadplant, sedges, and other annual and 
perennial grasses, forbs, and shrubs make up the rest. 
Under continuous heavy grazing, sand bluestem, 
indiangrass, little bluestem, and switchgrass decrease in 
abundance. Initially, these species are replaced by 
prairie sandreed, needleandthread, sand dropseed, blue 
grama, sedges, annual grasses, and forbs. If overgrazing 
continues for many years, bluegrass, Scribner panicum, 
sand dropseed, needleandthread, sedges, and numerous 
annual and perennial weeds dominate the site. 

If the range is in excellent condition, the suggested 
initial stocking rate is 1.0 animal unit month per acre. A 
planned grazing system that includes proper grazing use 
and timely deferment of grazing and haying helps to 
maintain or improve the range condition. Livestock tend 
to overuse areas near watering and salting facilities, 
roads, and trails. The areas away from the watering 
facilities may be underused. Properly located fences, 
livestock water, and salting facilities can result in a more 
uniform distribution of grazing (fig. 10). Locating the 
salting facilities away from the watering facilities and 
relocating them each time that salt is provided help to 
prevent excessive trampling and local overuse. 

If properly managed, a cover of range plants is very 
effective in controlling soil blowing. Abandoned cropland 
generally can be reseeded to native grasses if a proper 
seedbed is prepared, a suitable cover crop is grown for 2 
or more years, and a suitable seed mixture is selected 
for planting. 

If this soil is used as hayland, the forage should be 
harvested only every other year. During the following 
year, the hayland should be used only as fall or winter 
range. Mowing should be regulated so that the grasses 
remain vigorous and healthy. It should be avoided during 
the period between the boot stage and seed maturity. 
Mowing before the dominant grasses reach the boot 
stage allows the plants to recover. The resulting plant 
cover helps to hold snow on the surface and thus 
increases the moisture supply. A proper mowing height 
helps to maintain the stand of grasses and high forage 
production. It should not be less than 3 inches. 

This soil is suited to the trees and shrubs grown as 
windbreaks. It is so loose, however, that seedlings 
should be planted in shallow furrows and the site should 
not be cultivated. The seedlings can be damaged by 
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Figure 10.—A livestock well in an area of Ipage fine sand, 0 to 3 percent slopes. 


windblown sand. Strips of sod or cover crops between 
the tree rows help to control soil blowing. Areas near the 
trees can be hoed by hand. 

This soil readily absorbs but does not adequately filter 
the effluent in septic tank absorption fields. The poor 
filtering capacity can result in contamination of ground 
water. Fill material can elevate absorption fields and the 
bottom of sewage lagoons a sufficient distance above 
the seasonal high water table. Lining or sealing the 
lagoons helps to prevent seepage. 

The sides of shallow excavations in this soil can cave 
in unless they are temporarily shored. The soil is suitable 
as a site for dwellings without basements. Dwellings with 
basements should be constructed on raised, well 


compacted fill material, which helps to overcome the 
wetness caused by the seasonal high water table. The 
damage to local roads caused by frost action can be 
minimized by a good surface drainage system and by a 
gravel moisture barrier in the subgrade. Crowning the 
road by grading and establishing adequate side ditches 
help to provide the needed surface drainage. 

The land capability units are Vle-5, dryland, and IVe- 
12, irrigated; Sandy lowland range site; windbreak 
suitability group 7. 


IgB—Ipage loamy sand, 0 to 3 percent slopes. This 
deep, neariy level and very gently sloping, moderately 
well drained soil is mainly on stream terraces and in 
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sandhill valleys, but it also is in upland areas where 
eolian sand is underlain by clayey and loamy material. 
The soil formed in sandy eolian and alluvial material. 
Areas range from 5 to 200 acres in size. 

Typically, the surface layer is dark grayish brown, very 
friable loamy sand about 4 inches thick. The transition 
layer is grayish brown, very friable loamy sand about 7 
inches thick. The underlying material to a depth of more 
than 60 inches is fine sand. It is pale brown in the upper 
part and very pale brown in the lower part. It has 
yellowish brown mottles below a depth of 32 inches. In 
some areas the surface layer is 10 to 18 inches thick. In 
a few places coarse sand or gravelly coarse sand is at a 
depth of 20 to 40 inches. In a few areas clayey or loamy 
material is below a depth of 40 inches. 

Included with this soil in mapping are small areas of 
Elsmere, Loup, and Valentine soils. Elsmere and Loup 
Soils are on the lower parts of the landscape. Elsmere 
soils are somewhat poorly drained, and Loup soils are 
poorly drained and very poorly drained. Valentine soils 
are in the higher landscape positions and are 
excessively drained. Included soils make up 10 to 15 
percent of the unit. 

Permeability is rapid in the Ipage soil, and the 
available water capacity is low. Organic matter content 
also is low. The water intake rate is very high. Runoff is 
Slow. The depth to the seasonal high water table ranges 
from about 3 feet in wet years to 6 feet in dry years. 

Most of the acreage of this soil is used as range or 
hayland. A small acreage is used as cropland. 

If used for dryland farming, this soil is poorly suited to 
corn, soybeans, small grain, and alfalfa. Small grain and 
the first cutting of alfalfa are generally the most 
dependable crops because they grow and mature in the 
spring, when the amount of rainfall is higher. Soil blowing 
is a hazard. Windblown sand sometimes destroys young 
seedlings early in the spring. A cropping system that 
maintains a cover of crops, grasses, or crop residue 
helps to control soil blowing, conserves moisture, and 
helps to maintain the organic matter content and fertility. 

If irrigated, this soil is suited to corn, soybeans, small 
grain, alfalfa, and introduced grasses. A sprinkler system 
is the best method of irrigation. Frequent applications of 
irrigation water are needed because the available water 
capacity is low. Also, the applications should be light. A 
large application can result in excessive leaching of plant 
nutrients. Returning crop residue to the soil and applying 
barnyard manure increase the organic matter and 
improve fertility. Leaving crop residue on the surface 
helps to control soil blowing. 

This soil is suited to introduced or domestic grasses 
for pasture or hay. Pasture and hay can be alternated 
with other crops in the crop rotation. Cool-season 
grasses, such as smooth brome and orchardgrass, are 
suitable, either alone or in a mixture with legumes, such 
as alfalfa or trefoil. Warm-season grasses also can be 
grown. Separate pastures of warm- and cool-season 
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grasses can provide a long season of grazing. 
Introduced grasses respond well to applications of 
fertilizer and to irrigation. 

If this soil is used for range, the climax vegetation is 
dominated by sand bluestem, prairie sandreed, little 
bluestem, needleandthread, and switchgrass. These 
species make up 75 percent or more of the total annual 
production. Blue grama, Kentucky bluegrass, prairie 
junegrass, sand dropseed, indiangrass, Scribner 
panicum, leadplant, sedges, and other annual and 
perennial grasses, forbs, and shrubs make up the rest. 
Under continuous heavy grazing, sand bluestem, little 
bluestem, switchgrass, and indiangrass decrease in 
abundance. Initially, these species are replaced by 
needleandthread, prairie sandreed, sand dropseed, blue 
grama, sedges, annual grasses, and forbs. If overgrazing 
continues for many years, bluegrass, Scribner panicum, 
sand dropseed, needleandthread, sedges, and numerous 
annual and perennial weeds dominate the site. 

If the range is in excellent condition, the suggested 
initial stocking rate is 1.0 animal unit month per acre. A 
planned grazing system that includes proper grazing use 
and timely deferment of grazing and haying helps to 
maintain or improve the range condition. Livestock tend 
to overuse areas near watering and salting facilities, 
roads, and trails. The areas away from the watering 
facilities may be underused. Properly located fences, 
livestock water, and salting facilities can result in a more 
uniform distribution of grazing. Locating the salting 
facilities away from the watering facilities and relocating 
them each time that salt is provided help to prevent 
excessive trampling and local overuse. 

If properly managed, a cover of range plants is very 
effective in controlling soil blowing. Abandoned cropland 
generally can be reseeded to native grasses if a proper 
seedbed is prepared, a suitable cover crop is grown for 2 
or more years, and a suitable seed mixture is selected 
for planting. 

If this soil is used as hayland, the forage should be 
harvested only every other year. During the following 
year, the hayland should be used only as fall or winter 
range. Mowing should be regulated so that the grasses 
remain vigorous and healthy. It should be avoided during 
the period between the boot stage and seed maturity. 
Mowing before the dominant grasses reach the boot 
stage allows plants to recover. The resulting plant cover 
helps to hold snow on the surface and thus increases 
the moisture supply. A proper mowing height helps to 
maintain the stand of grasses and high forage 
production. It should not be less than 3 inches. 

This soil is suited to the trees and shrubs grown as 
windbreaks. Soil blowing is a hazard. It can be controlled 
by maintaining strips of sod or other vegetation between 
the tree rows. Drought and competition for moisture from 
grasses and weeds are management concerns. Irrigation 
is needed during dry periods. Weeds and grasses can be 
controlled by cultivation or by applications of herbicide. 
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This soil readily absorbs but does not adequately filter 
the effluent in septic tank absorption fields. The poor 
filtering capacity can result in contamination of ground 
water. Fill material can elevate absorption fields and the 
bottom of sewage lagoons a sufficient distance above 
the seasonal high water table. Lining or sealing the 
lagoons helps to prevent seepage. 

The sides of shallow excavations in this soil can cave 
in unless they are temporarily shored. The soil is well 
suited to dwellings without basements. Dwellings with 
basements should be constructed on raised, wel! 
compacted fill material, which helps to overcome the 
wetness caused by the seasonal high water table. The 
damage to local roads caused by frost action can be 
minimized by a good surface drainage system and by a 
gravel moisture barrier in the subgrade. Crowning the 
road by grading and establishing adequate side ditches 
help to provide the needed surface drainage. 

The land capability units are IVe-5, dryland, and IVe- 
11, irrigated; Sandy Lowland range site; windbreak 
suitability group 5. 


LfB—Libory loamy fine sand, 0 to 3 percent 
slopes. This deep, nearly leve! and very gently sloping, 
moderately well drained soil is on stream terraces. It 
formed in sandy eolian material over loamy alluvium or 
loess. Areas range from 5 to 150 acres in size. 

Typically, the surface layer is grayish brown, very 
friable loamy fine sand about 5 inches thick. The 
subsurface layer is dark grayish brown, very friable loamy 
fine sand about 8 inches thick. The next layer is pale 
brown, mottled, loose fine sand about 12 inches thick. 
The subsoil is light brownish gray, friable silt clay loam 
about 17 inches thick. The underlying material to a depth 
of 60 inches or more is light gray, mottled silt loam. In 
places the sandy material is less than 20 or more than 
36 inches deep over the silty material. 

Included with this soil in mapping are small areas of 
Dunday, Els, Ipage, and Valentine soils, which are sandy 
throughout. Dunday soils are in the higher landscape 
positions. Els soils are in the lower positions and are 
somewhat poorly drained. Ipage soils are in landscape 
positions similar to those of the Libory soil. Valentine 
soils are in the higher positions and are excessively 
drained. Included soils make up 10 to 15 percent of the 
unit. 

Permeability is rapid in the upper part of the Libory soil 
and moderate or moderately slow in the lower part. The 
available water capacity is moderate. Organic matter 
content is moderately low. The water intake rate is high. 
Runoff is slow. The depth to a perched seasonal high 
water table ranges from about 1.5 feet in wet years to 
3.0 feet in dry years. The soil can be easily tilled. 

Most of the acreage of this soil is farmed. The rest is 
used as range or hayland. Many areas are irrigated. 

If used for dryland farming, this soil is suited to corn, 
grain sorghum, small grain, and alfalfa. Small grain and 
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the first cutting of alfalfa are generally more dependable 
than row crops because they grow and mature in the 
spring, when the amount of rainfall is highest. Soil 
blowing is a hazard unless the surface is protected by 
crops or crop residue. Other management concerns are 
conserving moisture and maintaining the organic matter 
content and fertility. A system of conservation tillage, 
such as disking, chiseling, no-till planting, and stubble 
mulching, helps to control soil blowing and conserves 
moisture. Stripcropping also helps to control soil blowing. 
Returning crop residue to the soil improves tilth and 
increases the organic matter content and the rate of 
water intake. The silty subsoil holds moisture, which 
helps dryland crops to withstand droughty conditions. 

If irrigated, this soil is suited to corn, sorghum, alfalfa, 
and introduced grasses. Both gravity and sprinkler 
irrigation are suitable. Generally, some leveling is needed 
if a gravity system is used. Less land preparation is 
needed if a sprinkler system is used. In periods of above 
normal rainfall, the wetness caused by the perched 
water table can be a problem in some areas. Soil 
blowing is a hazard unless the surface is protected by 
crops or crop residue. A system of conservation tillage, 
such as disking, chiseling, and no-till planting, helps to 
control soil blowing and conserves moisture. Light, 
frequent applications of irrigation water are necessary. 
One large application can result in ponding in areas 
where the perched water table is near the surface. 

This soil is suited to introduced or domestic grasses 
for pasture or hay. Pasture and hay can be alternated 
with other crops in the crop rotation. Cool-season 
grasses, such as smooth brome and orchardgrass, are 
suitable, either alone or in a mixture with legumes, such 
as alfalfa or trefoil. Warm-season grasses also can be 
grown. Separate pastures of warm- and cool-season 
grasses can provide a long season of grazing. 
Introduced grasses respond well to applications of 
fertilizer and to irrigation. 

If this soil is used for range, the climax vegetation is 
dominated by big bluestem, little bluestem, switchgrass, 
indiangrass, and plains bluegrass. These species make 
up 75 percent or more of the total annual production. 
Blue grama, sand dropseed, needleandthread, sedges, 
and other annual and perennial grasses, forbs, and 
shrubs make up the rest. Under continuous heavy 
grazing, sand bluestem, indiangrass, sand lovegrass, 
little bluestem, and switchgrass decrease in abundance. 
Initially, these species are replaced by needleandthread, 
prairie sandreed, sand dropseed, blue grama, sedges, 
annual grasses, and forbs. If overgrazing continues for 
many years, blue grama, Scribner panicum, sand 
dropseed, needleandthread, and numerous annual and 
perennial weeds dominate the site. 

If the range is in excellent condition, the suggested 
initial stocking rate is 1.0 animal unit month per acre. A 
planned grazing system that includes proper grazing use 
and timely deferment of grazing and haying helps to 
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maintain or improve the range condition. Livestock tend 
to overuse areas near watering and salting facilities, 
roads, and trials. The areas away from the watering 
facilities may be underused. Properly located fences, 
livestock water, and salting facilities can result in a more 
uniform distribution of grazing. Locating the salting 
facilities away from the watering facilities and relocating 
them each time that salt is provided help to prevent 
excessive trampling and local overuse. 

If properly managed, a cover of range plants is very 
effective in controlling soil blowing. Abandoned cropland 
generally can be reseeded to native grasses if a proper 
seedbed is prepared, a suitable cover crop is grown for 2 
or more years, and a suitable seed mixture is selected 
for planting. 

If this soil is used as hayland, the forage should be 
harvested only every other year. During the following 
year, the hayland should be used only as fall or winter 
range. Mowing should be regulated so that the grasses 
remain vigorous and healthy. It should be avoided during 
the period between the boot stage and seed maturity. 
Mowing before the dominant grasses reach the boot 
stage allows the plants to recover. The resulting plant 
cover helps to hold snow on the surface and thus 
increases the moisture supply. A proper mowing height 
helps to maintain the stand of grasses and high forage 
.production. It should not be less than 3 inches. 

This soil is well suited to the trees and shrubs grown 
as farmstead, feedlot, and field windbreaks and as 
plantings that enhance recreational areas and wildlife 
habitat. Soil blowing and competition for moisture from 
weeds and grasses are the principal concerns in 
establishing and managing the trees and shrubs. Soil 
blowing can be controlled by maintaining strips of sod or 
other cover crops between the tree rows. Undesirable 
weeds and grasses can be controlled by applying 
appropriate herbicides both before and after planting and 
by hand hoeing. Supplemental water is needed during 
periods of insufficient rainfall. 

This soil readily absorbs but does not adequately filter 
the effluent in septic tank absorption fields. The poor 
filtering capacity can result in the pollution of ground 
water. Fill material can elevate absorption fields and the 
bottom of sewage lagoons a sufficient distance above 
the water table. Lining or sealing the lagoon helps to 
prevent seepage. 

The sides of shallow excavations in this soil can cave 
in unless they are temporarily shored. The excavations 
should be made during dry periods. Dwellings should be 
constructed on raised, well compacted fill material, which 
helps to overcome the wetness caused by the perched 
water table. Constructing local roads on suitable, well 
compacted fill material and providing adequate side 
ditches and culverts help to prevent the road damage 
caused by wetness. 
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The land capability units are Ille-6, dryland, and Ille-10, 
irrigated; Sandy Lowland range site; windbreak suitability 
group 5. 


Ln—Loretto loam, 0 to 2 percent slopes. This deep, 
nearly level, well drained soi! is on uplands and stream 
terraces. It formed in loamy and silty eolian material. 
Areas range from 5 to 200 acres in size. 

Typically, the surface layer is dark grayish brown, 
friable loam about 7 inches thick. The subsurface layer 
also is dark grayish brown, friable loam. It is about 6 
inches thick. The subsoil is about 17 inches thick. The 
upper part is grayish brown, friable clay loam; the next 
part is brown, firm silty clay loam; and the lower part is 
pale brown, friable silt loam. The underlying material to a 
depth of more than 60 inches is very pale brown silt 
loam. In some areas the surface layer is fine sandy 
loam. In other areas the surface soil is 20 to 26 inches 
thick. In a few areas fine sand is below a depth of 40 
inches. 

Included with this soil in mapping are small areas of 
Anselmo, Boelus, Dunday, and Uly soils. Anselmo and 
Boelus soils are in landscape positions similar to those 
of the Loretto soil. Anselmo soils have more sand in the 
subsoil than the Loretto soil. Boelus soils have a sandy 
surface layer. The well drained, sandy Dunday soils are 
in the slightly higher landscape positions. Uly soils are in 
the slightly lower positions. They are silty throughout. 
Included soils make up 10 to 15 percent of the unit. 

Permeability is moderate in the Loretto soil, and the 
available water capacity is high. Organic matter content 
is moderate. The water intake rate is moderately low. 
Runoff is slow. The surface layer can be easily tilled. 
The soil readily releases moisture to plants. 

Most of the acreage of this soil is used for cultivated 
crops. A few small areas are used as range or hayland. 

If used for dryland farming, this soil is suited to corn, 
sorghum, alfalfa, soybeans, small grain, and introduced 
grasses. Insufficient precipitation is the major problem. 
Soil blowing and water erosion are hazards. Small grain 
and the first cutting of alfalfa are more dependable than 
row crops because they grow and mature in the spring, 
when the amount of rainfall is higher. Sorghum is better 
suited than corn. A cropping system that maintains a 
cover of crops or crop residue helps to prevent 
excessive soil loss. A system of conservation tillage, 
such as no-till planting of row crops and disking or 
chiseling, helps to prevent excessive soil blowing and 
conserves moisture. Stripcropping and field windbreaks 
also help to control soil blowing. Returning crop residue 
to the soil increases the organic matter content and 
improves fertility and tilth. 

If irrigated, this soil is suited to corn, alfalfa, soybeans, 
and introduced grasses. It is suitable for a sprinkler 
system of irrigation. It also is suitable for a gravity 
system, but leveling is needed. Soil blowing is the 
principal hazard. No-till planting of row crops, disking, 
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chiseling, or other systems of conservation tillage that 
keep crop residue on the surface help to control soil 
blowing and conserve moisture. Applying barnyard 
manure increases the organic matter content and 
improves fertility. 

This soil is suited to introduced grasses for pasture 
and hay. Cool-season grasses, such as smooth brome, 
orchardgrass, and tall fescue, can be grown in a mixture 
with alfalfa. Forage production can be increased or 
maintained by proper stocking rates and rotation grazing. 
Introduced grasses respond well to applications of 
fertilizer and to irrigation. 

If this soil is used for range, the climax vegetation is 
dominated by big bluestem, little bluestem, indiangrass, 
sideoats grama, switchgrass, and western wheatgrass. 
These species make up 70 percent or more of the total 
annual production. Buffalograss, needleandthread, prairie 
junegrass, Scribner panicum, sedges, and other annual 
and perennial grasses, forbs, and shrubs make up the 
rest. Under continuous heavy grazing, big bluestem, little 
bluestem, prairie junegrass, and switchgrass decrease in 
abundance. Initially, these species are replaced by blue 
grama, buffalograss, needleandthread,. plains muhly, 
sand dropseed, tall dropseed, western wheatgrass, 
annual grasses, and forbs. If overgrazing continues for 
many years, the native grasses lose vigor and are unable 
to stabilize the site. Under these conditions, excessive 
water erosion and soil blowing occur. 

If the range is in excellent condition, the suggested 
initial stocking rate is 0.9 animal unit month per acre. A 
planned grazing system that includes proper grazing use 
and timely deferment of grazing helps to maintain or 
improve the range condition. Livestock tend to overuse 
areas near watering and salting facilities, roads, and 
trails. The steeper slopes and the areas away from the 
watering facilities may be underused. Properly located 
fences, livestock water, and salting facilities can result in 
a more uniform distribution of grazing. Locating the 
salting facilities away from the watering facilities and 
relocating them each time that salt is provided help to 
prevent excessive trampling and local overuse. 

If properly managed, a cover of range plants is very 
effective in controlling soil blowing and water erosion. 
Abandoned cropland should be reseeded to a suitable 
grass mixture. In areas where gullies have formed 
because of severe water erosion, land shaping and 
deferred grazing are needed to stabilize the site. 

If this soil is used as hayland, the forage should be 
harvested only every other year. During the following 
year, the hayland should be used only as fall or winter 
range. Mowing should be regulated so that the grasses 
remain vigorous and healthy. It should be avoided during 
the period between the boot stage and seed maturity. 
Mowing before the dominant grasses reach the boot 
stage allows the plants to recover. The resulting plant 
cover helps to hold snow on the surface and thus 
increases the moisture supply. A proper mowing height 
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helps to maintain the stand of grasses and high forage 
production. It should not be less than 3 inches. 

This soil is well suited to the trees and shrubs grown 
as farmstead, feedlot, and field windbreaks and as 
plantings that enhance recreational areas and wildlife 
habitat. Competition from grasses and weeds is the 
principal concern in establishing and managing the trees 
and shrubs. It can be controlled by cultivation between 
the tree rows and by applications of carefully selected 
herbicide. 

This soil is suitable as a site for septic tank absorption 
fields and dwellings. Seepage is a hazard on sites for 
sewage lagoons. It can be controlled by sealing or lining 
the lagoon. Local roads should be designed so that 
surface pavement and base material are thick enough to 
compensate for the low strength of the soil. Providing 
coarser grained base material helps to ensure better 
performance. 

The land capability units are lic-1, dryland, and |, 
irrigated; Silty range site; windbreak suitability group 3. 


Lo—Loup fine sandy loam, 0 to 2 percent slopes. 
This deep, nearly level, poorly drained soil is on valley 
floors in the sandhills and on bottom land along 
drainageways. It formed in sandy alluvial material. It is 
subject to rare flooding. Areas range from 5 to more 
than 1,000 acres in size. 

Typically, the surface layer is dark gray, very friable 
fine sandy loam about 6 inches thick. The subsurface 
layer is friable and very friable fine sandy loam about 10 
inches thick. It is very dark gray in the upper part and 
dark gray in the lower part. The transition layer is gray, 
loose fine sand about 10 inches thick. It has brown 
mottles. The underlying material to a depth of more than 
60 inches is light gray fine sand. It has distinct, yellowish 
brown mottles. In some places a thin layer of silty clay 
loam is in the lower part of the surface layer. In other 
places the surface layer is less than 10 inches thick. In 
some areas the transition layer is sandy loam to silt 
loam. In some areas near the sandhills, a thin layer of 
light colored fine sand is at the surface. In a few places 
the underlying material is finely stratified with sandy and 
loamy material. 

Included with this soil in mapping are small areas of 
Elsmere and Marlake soils. Elsmere soils are in the 
higher landscape positions and are somewhat poorly 
drained. Marlake soils are in the lower positions and are 
subject to ponding. Included soils make up 5 to 15 
percent of the unit. 

Permeability is rapid in the Loup soil, and the available 
water capacity is low. Organic matter content is high. 
Runoff is very slow. The seasonal high water table is 
near the surface in wet years and is within a depth of 
about 1.5 feet in dry years. The soil is covered with 
water for a few days in the spring and during other 
extremely wet periods. The water table usually drops to 
a depth of 2 to 3 feet by later summer. 
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This soil supports native grasses and is used for range 
or hay (fig. 11). It usually is too wet to be used as 
cropland. The climax vegetation is dominated by 
switchgrass, indiangrass, prairie cordgrass, big bluestem, 
northern reedgrass, and various sedges and rushes. 
These species make up 75 percent or more of the total 
annual production. Plains bluegrass, slender wheatgrass, 
Canada wildrye, and forbs make up the rest. Under 
continuous heavy grazing or improper haying, big 
bluestem, bluejoint reedgrass, northern reedgrass, prairie 
cordgrass, switchgrass, indiangrass, and reed 
canarygrass decrease in abundance. Initially, these 
species are replaced by slender wheatgrass, western 
wheatgrass, plains muhly, and various sedges. Timothy, 
redtop, and clover also increase in abundance if they 
have been overseeded. If overgrazing or improper haying 
continues for many years, bluegrass, western 
wheatgrass, foxtail barley, and various sedges, rushes, 
and forbs dominate the site. When the surface layer is 
wet, overgrazing and heavy machinery traffic cause 
surface compaction and the formation of small mounds 
and ruts, which hinder grazing and haying. 
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If the range is in excellent condition, the suggested 
initial stocking rate is 1.9 animal unit months per acre. A 
planned grazing system that includes proper grazing use, 
timely deferment of grazing and haying, and restricted 
use during very wet periods helps to maintain or improve 
the range condition. Livestock tend to overuse areas 
near watering and salting facilities. The areas away from 
the watering facilities may be underused. This is 
generally the first soil to be overgrazed when it is grazed 
in conjunction with better drained, sandy soils. Properly 
located fences, livestock water, and salting facilities can 
result in a more uniform distribution of grazing. Locating 
the salting facilities away from the watering facilities and 
relocating them each time that salt is provided help to 
prevent excessive trampling and local overuse. 

If this soil is used as hayland, mowing should be 
regulated so that the grasses remain vigorous. It should 
be avoided during the period between the boot stage 
and seed maturity. Mowing before the dominant grasses 
reach the boot stage allows the plants to recover. Most 
of the carbohydrate storage occurs between this stage 
and seed maturity. For the dominant grasses, the 


Figure 11.—An area of Loup fine sandy loam, 0 to 2 percent slopes, used for native hay. 
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maximum storage of these food reserves is completed 
by the frost period. Since haying activities generally 
extend over a period of several weeks, large meadows 
can be divided into three parts and mowed in rotation. 
One part should be mowed 2 weeks before the 
seedstalks appear in the dominant plants, another part 
at the boot stage, and the last part early in the flowering 
period. The order in which the three parts are mowed 
should be changed in successive years. Á proper 
mowing height helps to maintain the stand of grasses 
and high forage production. It should not be less than 3 
inches. After the soil is frozen, livestock can graze 
without damaging the meadows. They should be 
removed before the frost leaves the soil in the spring 
and before the water table reaches a high level. 

This soil is poorly suited to the trees and shrubs grown 
as windbreaks. The only suitable species are those that 
can withstand a very high water table. Establishing trees 
may be difficult in wet years. Special planting methods 
may be needed to keep the seedlings from drowning. 
Planting should be delayed until the water table drops 
and the soil dries out, so that it can be tilled. Weeds and 
undesirable grasses can be controlled by cultivating 
when the water table is at its lowest level. 

This soil is unsuitable as a site for septic tank 
absorption fields and dwellings because of the wetness. 
A suitable alternative site is needed. Sewage lagoons 
should be constructed on fill material, which can raise 
the bottom of the lagoon a sufficient distance above the 
seasonal high water table. Lining or sealing the lagoon 
helps to prevent seepage. The sides of shallow 
excavations can cave in unless they are temporarily 
shored. The excavations should be made during dry 
periods. Constructing local roads on suitable, well 
compacted fill material and providing adequate side 
ditches and culverts help to prevent the road damage 
caused by wetness. 

The land capability unit is Vw-7, dryland; Wet 
Subirrigated range site; windbreak suitability group 2D. 


Lr—Loup fine sandy loam, wet, 0 to 2 percent 
slopes. This deep, nearly level, very poorly drained soil 
is on valley floors in the sandhills and on bottom land 
along drainageways. It is subject to rare flooding and is 
commonly ponded by water from a very high water table. 
The soil formed in sandy alluvial material. Areas range 
from 5 to 350 acres in size. 

Typically, the surface layer is very dark gray, very 
friable fine sandy loam about 8 inches thick. The 
subsurface layer is very dark gray, friable loam about 6 
inches thick. The transition layer is gray, very friable 
loamy sand about 2 inches thick. The underlying material 
to a depth of more than 60 inches is loose fine sand. 
The upper part is light gray and has dark brown mottles, 
and the lower part is white and has reddish brown 
mottles. In some places the surface layer is loam or 
sandy clay loam. In other places a thin layer of silty clay 
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loam is in the lower part of the surface layer. In a few 
places the surface layer is less than 10 inches thick. In 
some areas near the sandhills, a thin layer of light 
colored fine sand is at the surface. In some areas coarse 
sand is below a depth of 20 inches. 

Included with this soil in mapping are small areas of 
Elsmere and Marlake soils. Elsmere soils are in the 
higher landscape positions and are somewhat poorly 
drained. Marlake soils are in the lower positions and are 
wetter than the Loup soil. Also included, at the outer 
edges of the unit, are areas of alkali soils. Included soils 
make up 10 to 15 percent of the unit. 

Permeability is rapid in the Loup soil, and the available 
water capacity is low. Organic matter content is high. 
Runoff is very slow. The seasonal high water table is 
about 0.5 foot above the surface in wet years and is 
within a depth of 1.0 foot in dry years. It normally drops 
to a depth of 1 to 2 feet by late summer. 

This soil supports native grasses and is used for range 
or hay. It is not suitable as cropland because it is too 
wet. The climax vegetation is dominated by prairie 
cordgrass, bluejoint reedgrass, northern reedgrass, and 
various sedges. These species make up 65 percent or 
more of the total annual production. Bluegrass, slender 
wheatgrass, green muhly, and forbs make up the rest. 
Under continuous heavy grazing or improper haying, 
prairie cordgrass, bluejoint reedgrass, northern 
reedgrass, and reed canarygrass decrease in 
abundance. Initially, these species are replaced by 
slender wheatgrass, plains bluegrass, green muhly, and 
various sedges, rushes, and forbs. If overgrazing or 
improper haying continues for many years, bluegrass, 
foxtail barley, and various sedges, rushes, and forbs 
dominate the site. When the surface layer is wet, 
overgrazing and heavy machinery traffic can cause 
surface compaction and the formation of small mounds 
and ruts, which hinder grazing and haying. 

If the range is in excellent condition, the suggested 
initial stocking rate is 1.5 animal unit months per acre. If 
haying or grazing is delayed until late in the growing 
season, the quantity of the forage is high but the quality 
is low. The higher quality forage is available early in the 
growing season. A planned grazing system that includes 
proper grazing use, timely deferment of grazing and 
haying, and restricted use during very wet periods helps 
to maintain or improve the range condition. 

If this soil is used as hayland, mowing should be 
regulated so that the grasses remain vigorous and the 
quality and quantity of the forage are high. Mowing 
should be avoided during the period between the boot 
stage and seed maturity. Mowing before the dominant 
grasses reach the boot stage allows the plants to 
recover. A proper mowing height helps to maintain the 
stand of grasses and high forage production. It should 
not be less than 3 inches. In some years hay cannot be 
harvested because of the excessive wetness. After the 
Soil is frozen, livestock can graze without damaging the 
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meadows. They should be removed before frost leaves 
the soil in the spring and the water table reaches a high 
level. 

This soil is unsuited to the trees and shrubs grown as 
windbreaks because of the wetness. Some areas can be 
used for the trees and shrubs that enhance recreational 
areas or wildlife habitat and for forestation plantings if 
suitable species are hand planted or other special 
management is applied. 

This soil is unsuitable as a site for septic tank 
absorption fields and dwellings because of the ponding. 
A suitable alternative site is needed. Sewage lagoons 
should be constructed on fill material, which can raise 
the bottom of the lagoon a sufficient distance above the 
seasonal high water table. Lining or sealing the lagoon 
helps to prevent seepage. The lagoon should be diked 
because of the ponding. The sides of shallow 
excavations can cave in unless they are temporarily 
Shored. The excavations should be made during dry 
periods. Constructing local roads on suitable, well 
compacted fill material above the level of ponding and 
providing adequate side ditches and culverts help to 
prevent the road damage caused by ponding. 

The land capability unit is Vw-7, dryland; Wetland 
range site; windbreak suitability group 10. 


Ma—Marlake loamy fine sand, 0 to 2 percent 
slopes. This deep, nearly level, very poorly drained soil 
is in depressions or basins on valley floors. It is 
frequently ponded by water from a very high water table. 
The soil formed in sandy alluvium or in alluvium overlain 
by sandy eolian material. Areas range from 5 to 100 
acres in size. 

Typically, the surface layer is dark gray, very friable 
loamy fine sand about 7 inches thick. The transition layer 
is about 15 inches of grayish brown, very friable loamy 
sand that is finely stratified with dark gray loamy fine 
sand and light brownish gray fine sand and that has 
yellowish brown mottles. The underlying material to a 
depth of more than 60 inches is light brownish gray and 
light gray fine sand stratified with thin layers of loamy 
sand. It has yellowish brown mottles in the upper part. In 
places loamy material is below a depth of 40 inches. 

included with this soil in mapping are small areas of 
Loup and Tryon soils. These soils are slightly higher on 
the landscape than the Marlake soil and are not so wet. 
Also included are small lakes in low areas and, at the 
outer edges of the unit, areas where the soil is severely 
affected by alkali. Included soils make up 5 to 10 
percent of the unit. 

Permeability is rapid in the Marlake soil, and the 
available water capacity is low. Organic matter content is 
high. Runoff generally is ponded. The seasonal high 
water table is as much as 2 feet above the surface in 
wet years and is within a depth of about 1 foot in dry 
years. Water covers the surface for long periods during 
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most years. During extended dry periods, the water table 
usually drops below the surface. 

Most areas are used for wildlife habitat or for grazing 
by livestock. In the driest years, some areas in meadows 
are mowed for mulching material or are cleared of dead 
plant residue. This soil is too wet for cultivated crops, 
hay, and range. The vegetation is mainly cattails, rushes, 
arrowheads, willows, and other water-tolerant plants. It is 
not palatable to livestock. In some areas V-ditches can 
be installed to improve surface drainage. Such grasses 
such as prairie cordgrass and reed canarygrass can then 
be established. The vegetation can be mowed only 
during extremely dry years. 

This soil is unsuited to the trees and shrubs grown as 
windbreaks because of the wetness. A few marginal 
areas can be used for the trees and shrubs that 
enhance recreational areas or wildlife habitat and for 
forestation plantings if suitable species are hand planted 
or other special management is applied. 

This soil is generally unsuitable as a site for septic 
tank absorption fields, sewage lagoons, and dwellings 
because of the ponding. A suitable alternative site is 
needed. The sides of shallow excavations can cave in 
unless they are temporarily shored. The excavations 
should be made only during extremely dry periods. 
Constructing local roads on suitable, well compacted fill 
material above the level of ponding and providing . 
adequate side ditches and culverts help to prevent the 
road damage caused by ponding. 

The land capability unit is Vlllw-7, dryland; windbreak 
suitability group 10. No range site is assigned. 


Nb—Nimbro silt loam, 0 to 2 percent slopes. This 
deep, nearly level, well drained soil is on stream 
terraces. It formed in alluvium. Areas range from 5 to 
200 acres in size. 

Typically, the surface layer is dark grayish brown, 
friable, calcareous silt loam about 8 inches thick. The 
subsurface layer is gray, very friable, calcareous silt loam 
about 12 inches thick. The underlying material extends 
to a depth of more than 60 inches. It is mottled and 
calcareous. The upper part is light brownish gray silt 
loam, and the lower part is grayish brown loam stratified 
with brown and pale brown material. In places fine sand 
or coarse sand is below a depth of 30 inches. 

Included with this soil in mapping are small areas of 
Boelus and Loretto soils. These soils are in high 
positions on the landscape. Boelus soils have a sandy 
surface layer. Loretto soils contain more clay in the 
subsoil than the Nimbro soil. Included soils make up less 
than 10 percent of the unit. 

Permeability is moderate in the Nimbro soil, and the 
available water capacity is high. Organic matter content 
is moderate. The water intake also is moderate. Runoff 
is slow. The soil can be easily worked if good tilth is 
maintained. 
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Most of the acreage of this soil is used as cropland. 
Some areas are irrigated. 

If used for dryland farming, this soil is suited to corn, 
sorghum, small grain, soybeans, alfalfa, and introduced 
grasses. A scarcity of precipitation is the major problem. 
Small grain and the first cutting of alfalfa are generally 
more dependable than other crops because they grow 
and mature in spring, when the amount of rainfall is 
highest. No-till planting and stubble mulching conserve 
moisture. Because they keep crop residue on the 
surface, they also help to maintain the content of organic 
matter and improve fertility. 

If irrigated, this soil is suited to corn, grain sorghum, 
soybeans, and alfalfa. It is suitable for gravity and 
sprinkler irrigation. In most areas some land leveling is 
needed if a gravity system is used. Control of the 
amount of water applied and the time of application, 
additions of fertilizer, and a high plant population are 
needed. Keeping crop residue on the surface prevents 
excessive loss of soil moisture. 

This sail is suited to introduced pasture grasses, such 
as smooth brome, orchardgrass, and tall fescue. A cover 
of these grasses is effective in controlling soil blowing. 
Pasture can be included in a cropping sequence with 
row crops. Overgrazing depletes the protective plant 
cover and causes deterioration of the desirable grasses. 
Proper stocking rates and rotation grazing help to keep 
the pasture in good condition. Applications of nitrogen 
fertilizer and irrigation water can increase forage 
production. 

This soil is well suited to the trees and shrubs grown 
as farmstead, feedlot, and field windbreaks and as 
plantings that enhance recreational areas or wildlife 
habitat. It receives runoff from the adjacent soils. The 
additional moisture is beneficial. Competition for moisture 
from weeds and shrubs is the main concern in 
establishing trees. It can be controlled by timely 
cultivation between the tree rows and by applications of 
carefully selected herbicide when the site is prepared for 
planting. Supplemental water is needed during droughty 
periods. 

The moderate permeability of this soil is a limitation on 
sites for septic tank absorption fields, but it can generally 
be overcome by increasing the size of the absorption 
field. Lining or sealing sewage lagoons helps to prevent 
seepage. Strengthening the foundations of buildings and 
backfilling with coarse textured material help to prevent 
the structural damage caused by shrinking and swelling 
of the soil. Local roads should be designed so that the 
surface pavement and base material are thick enough to 
compensate for the low strength of the soil. Providing 
coarser grained base material helps to ensure better 
performance. 

The land capability units are llc-1, dryland, and |, 
irrigated; Silty Lowland range site; windbreak suitability 
group 1L. 


Soil Survey 


Or—Ord loam, 0 to 2 percent slopes. This deep, 
nearly level, somewhat poorly drained soil is on bottom 
land. It is subject to rare flooding. It formed in stratified 
alluvium. Areas range from 10 to more than 100 acres in 
size. 

Typically, the surface layer is dark gray, calcareous, 
very friable loam about 6 inches thick. The subsurface 
layer is gray, calcareous, very friable loam about 8 
inches thick. The transition layer is light brownish gray, 
very friable fine sandy loam about 12 inches thick. The 
underlying material to a depth of more than 60 inches is 
light gray fine sand. It has reddish brown mottles and 
thin strata of loamy fine sand. In some places the 
surface layer is fine sandy loam or sandy clay loam. in 
other places it is noncalcareous. In a few areas the 
underlying material is coarse sand below a depth of 30 
inches. In a few places layers of loamy material are 
below a depth of 20 inches. 

Included with this soil in mapping are small areas of 
Elsmere, Ipage, and Loup soils. Elsmere soils are in 
landscape positions similar to those of the Ord soil. They 
contain more sand than the Ord soil. Ipage soils are in 
the higher landscape positions and are moderately well 
drained. Loup soils are in the lower positions and are 
poorly drained or very poorly drained. Included soils 
make up 10 to 15 percent of the unit. 

Permeability is moderately rapid in the upper part of 
the Ord soil and rapid in the lower part. The available 
water capacity and organic matter content are moderate. 
The water intake rate is moderately high. Runoff is slow. 
Reaction is neutral to moderately alkaline. The depth to 
the seasonal high water table ranges from 1.5 feet in 
wet years to 3.5 feet in dry years. 

Most of the acreage of this soil is cropland. The rest 
supports native grasses and is used as range or hayland. 
If used tor dryland farming, this soil is suited to corn, 
sorghum, soybeans, alfalfa, small grain, and introduced 
grasses. It is less well suited to spring-sown small grain 

than to other crops because the water table is usually 
highest in the spring and the wetness delays seedbed 
preparation. The water table may drown out alfalfa in 
some low spots, but growing alfalfa and winter wheat 
eliminates the need for tillage in the spring. Drainage 
ditches or tile drains can lower the water table. Returning 
crop residue to the soil helps to maintain the organic 
matter content. Adding barnyard manure helps to 
maintain or improve fertility. 

If irrigated, this soil is suited to corn, sorghum, 
soybeans, alfalfa, and introduced grasses. It is well 
suited to sprinkler irrigation. Land leveling is generally 
needed if furrow or border irrigation methods are used. 
The soil dries out slowly in spring. As a result, tillage 
may be delayed. Tile generally is not needed in irrigated 
areas, but the water table can be a problem in wet 
periods. If suitable outlets are available, drainage ditches 
or tile drains can lower the water table. Leaving crop 
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residue on the surface throughout the winter helps to 
control soil blowing. 

If this soil is used for range, the climax vegetation is 
dominated by big bluestem, little bluestem, indiangrass, 
Switchgrass, prairie cordgrass, and various sedges and 
rushes. These species make up 80 percent or more of 
the total annual production. Plains bluegrass, slender 
wheatgrass, western wheatgrass, and forbs make up the 
rest. Under continuous heavy grazing or improper haying, 
big bluestem, little bluestem, switchgrass, indiangrass, 
and prairie cordgrass decrease in abundance. Initially, 
these species are replaced by sideoats grama, western 
wheatgrass, Kentucky bluegrass, foxtail barley, slender 
wheatgrass, green muhly, and various sedges and 
rushes. Timothy, redtop, and clover also increase in 
abundance if they have been overseeded. If overgrazing 
or improper haying continues for many years, bluegrass, 
sedges, rushes, clover, and other forbs, such as Baldwin 
ironweed, dominate the site. When the surface layer is 
wet, overgrazing and heavy machinery traffic can cause 
surface compaction and the formation of small mounds 
and ruts, which hinder grazing and haying. 

If the range is in excellent condition, the suggested 
initial stocking rate is 1.7 animal unit months per acre. A 
planned grazing system that includes proper grazing use, 
timely deferment of grazing and haying, and restricted 
use during wet periods helps to maintain or improve the 
range condition. Livestock tend to overuse areas near 
watering and salting facilities. The areas away from the 
watering facilities may be underused. This is generally 
the first soil to be overgrazed when it is grazed in 
conjunction with better drained soils. Properly located 
fences, livestock water, and salting facilities can result in 
a more uniform distribution of grazing. Locating the 
salting facilities away from the watering facilities and 
relocating them each time that salt is provided help to 
prevent excessive trampling and local overuse. 

If properly managed, a cover of range plants is very 
effective in controlling soil blowing and water erosion. 
Abandoned cropland should be reseeded to a suitable 
grass mixture. 

If this soil is used as hayland, mowing should be 
regulated so that the grasses remain vigorous. It should 
be avoided during the period between the boot stage 
and seed maturity. Mowing before the dominant grasses 
reach the boot stage allows the plants to recover. Most 
of the carbohydrate storage occurs between this stage 
and seed maturity. For the dominant grasses, the 
maximum storage of these food reserves is completed 
by the frost period. The quality of the hay is higher when 
the grasses are cut earlier. After the soil is frozen, 
livestock can graze without damaging the meadows. A 
proper mowing height helps to maintain the stand of 
grasses and high forage production. It should not be less 
than 3 inches. 

This soil is suited to some of the trees and shrubs 
grown as windbreaks. The only suitable species are 
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those that can withstand a moderately high water table. 
Establishing seedlings can be difficult during wet years. 
The site should be tilled and the seedlings planted after 
the soil dries out. The abundant and persistent 
herbaceous vegetation on this soil competes with the 
trees and shrubs. It can be controlled by cultivation 
between the tree rows with conventional tillage 
equipment and by timely applications of herbicide. The 
areas near the trees can be rototilled or hoed by hand. 

This soil readily absorbs but does not adequately filter 
the effluent in septic tank absorption fields. The poor 
filtering capacity can result in the pollution of ground 
water. Fill material can elevate absorption fields and the 
bottom of sewage lagoons a sufficient distance above 
the seasonal high water table. Lining or sealing the 
lagoons helps to prevent seepage. 

The sides of shallow excavations in this soil can cave 
in unless they are temporarily shored. The excavations 
should be made during dry periods. Dwellings should be 
constructed on raised, well compacted fill material, which 
helps to overcome the wetness caused by the seasonal 
high water table and by flooding. The damage to local 
roads caused by frost action can be minimized by a 
good surface drainage system and by a gravel moisture 
barrier in the subgrade. Crowning the road by grading 
and establishing adequate side ditches help to provide 
the needed surface drainage. 

The land capability units are Ilw-4, dryland, and ۱۱۷۰8, 
irrigated; Subirrigated range site; windbreak suitability 
group 28. 


Tn—Tryon loamy fine sand, 0 to 2 percent slopes. 
This deep, nearly level, poorly drained soil is in valleys in 
the sandhills. It is subject to rare flooding. It formed in 
wind- and water-deposited sandy material. Areas range 
from 5 to more than 100 acres in size. 

Typically, the surface layer is dark grayish brown, very 
friable loamy fine sand about 7 inches thick. The 
transition layer is grayish brown, very friable loamy sand 
about 5 inches thick. It has reddish brown mottles. The 
underlying material to a depth of more than 60 inches is 
light brownish gray and light gray, loose fine sand. It has 
yellowish brown mottles. In a few places the surface 
layer is fine sandy loam. In areas adjacent to large areas 
of the sandhills, a thin layer of fine sand is common at 
the surface. In some areas the soil is dark to a depth of 
more than 10 inches. 

Included with this soil in mapping are small areas of 
Els and Marlake soils. Els soils are in the slightly higher 
landscape positions and are somewhat poorly drained. 
Marlake soils are in the lower positions and are subject 
to ponding. Also included are some areas where the soil 
is severely affected by alkali. Included soils make up 10 
to 15 percent of the unit. 

Permeability is rapid in the Tryon soil, and the 
available water capacity is low. Organic matter content is 
high. Runoff is very slow. The seasonal high water table 
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is near the surface in wet years and is within a depth of 
about 1.5 feet in dry years. Water may cover the surface 
for a few days in the spring and during periods of above 
normal rainfall. The water table usually drops to a depth 
of about 2 to 3 feet in late summer. 

Most of the acreage is range that is either grazed or 
used for hay. This soil is too wet to be used as cropland. 
The climax vegetation is dominated by switchgrass, 
indiangrass, big bluestem, prairie cordgrass, and various 
sedges and rushes. These species make up 75 percent 
or more of the total annual production. Bluegrass slender 
wheatgrass, Canada wildrye, and forbs make up the 
rest. Under continuous heavy grazing or improper haying, 
big bluestem, bluejoint reedgrass, northern reedgrass, 
prairie cordgrass, switchgrass, indiangrass, and reed 
canarygrass decrease in abundance. Initially, these 
species are replaced by slender wheatgrass, western 
wheatgrass, plains muhly, and various sedges. Timothy, 
redtop, and clover also increase in abundance if they 
have been overseeded. If overgrazing or improper haying 
continues for many years, bluegrass, western 
wheatgrass, foxtail barley, and various sedges, rushes, 
and forbs dominate the site. When the surface layer is 
wet, overgrazing and heavy machinery traffic can cause 
surface compaction and the formation of small mounds 
and ruts, which hinder grazing and haying. 

If the range is in excellent condition, the suggested 
initial stocking rate is 1.9 animal unit months per acre. A 
planned grazing system that includes proper grazing use, 
timely deferment of grazing and haying, and restricted 
use during very wet periods helps to maintain or improve 
the range condition. Livestock tend to overuse areas 
near watering and salting facilities. The areas away from 
the watering facilities may be underused. This is 
generally the first soil to be overgrazed when it is grazed 
in conjunction with better drained, sandy soils. Properly 
located fences, livestock water, and salting facilities can 
result in a more uniform distribution of grazing. Locating 
the salting facilities away from the watering facilities and 
relocating them each time that salt is provided help to 
prevent excessive trampling and local overuse. 

If this soil is used as hayland, mowing should be 
regulated so that the grasses remain vigorous. It should 
be avoided during the period between the boot stage 
and seed maturity. Mowing before the dominant grasses 
reach the boot stage allows the plants to recover. Most 
of the carbohydrate storage occurs between this stage 
and seed maturity. For the dominant grasses, the 
maximum storage of these food reserves is completed 
by the frost period. Since haying activities generally 
extend over a period of several weeks, large meadows 
can be divided into three parts and mowed in rotation. 
One part should be mowed 2 weeks before seedstalks 
appear in the dominant plants, another part at the boot 
stage, and the last part early in the flowering period. The 
order in which the three parts are mowed should be 
changed in successive years. A proper mowing height 
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helps to maintain the stand of grasses and high forage 
production. It should not be less than 3 inches. After the 
soil is frozen, livestock can graze without damaging the 
meadows. They should be removed before frost leaves 
the soil in the spring and the water table reaches a high 
level. 

This soil is poorly suited to the trees and shrubs grown 
as windbreaks. The seasonal high water table is the 
main limitation. The only suitable species are those that 
can withstand the wetness. Site preparation and planting 
may not be possible until the water table drops and the 
soil is sufficiently dry. The weeds and undesirable 
grasses that compete with the trees and shrubs can be 
controlled by cultivating between the tree rows when the 
water table is at its lowest level. The areas close to the 
trees can be rototilled or hoed by hand. 

This soil is unsuitable as a site for septic tank 
absorption fields and dwellings because of the wetness. 
A suitable alternative site is needed. Sewage lagoons 
should be constructed on fill material, which can raise 
the bottom of the lagoon a sufficient distance above the 
seasonal high water table. Lining or sealing the lagoon 
helps to prevent seepage. The sides of shallow 
excavations can cave in unless they are temporarily 
shored. The excavations should be made during dry 
periods. Constructing local roads and streets on suitable, 
well compacted fill material and providing adequate side 
ditches and culverts help to prevent the road damage 
caused by wetness. 

The land capability unit is Vw-7, dryland; Wet 
Subirrigated range site; windbreak suitability group 2D. 


Tp—Tryon loamy fine sand, wet, 0 to 2 percent 
slopes. This deep, nearly level, very poorly drained soil 
is on valley floors in the sandhills and on bottom land 
along some of the major streams that drain the sandhills. 
The soil is commonly ponded by water from a very high 
water table in the spring and during other wet periods. It 
is subject to rare flooding. It formed in wind- and water- 
deposited sandy material. Areas range from 5 to 100 
acres in size. 

Typically, the surface layer is dark gray, very friable 
loamy fine sand about 5 inches thick. The transition layer 
is grayish brown, loose loamy sand about 4 inches thick. 
The underlying material to a depth of more than 60 
inches is fine sand. It is light brownish gray and 
calcareous in the upper part and light gray in the lower 
part. It has distinct, brown mottles. A stratum of grayish 
brown fine sand is at a depth of 18 to 24 inches. in 
places the surface layer is fine sand or fine sandy loam. 
In some areas the soil is dark to a depth of more than 
10 inches. 

Included with this soil in mapping are small areas of 
Els and Marlake soils. Els soils are in the slightly higher 
landscape positions and are somewhat poorly drained. 
Marlake soils are lower on the landscape than the Tryon 
soil and are wet for longer periods. Also included, at the 
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outer edge of many areas, is a narrow band where the 
soil is alkali. Included soils make up 10 to 15 percent of 
the unit. 

Permeability is rapid in the Tryon soil, and the 
available water capacity is low. Organic matter content is 
high. Runoff is very slow. The seasonal high water table 
is about 0.5 foot above the surface in wet years and is 
within a depth of about 1.0 foot in dry years. It usually 
drops to a depth of about 1 to 2 feet by late summer. 

Most of the acreage is range that is grazed or used for 
hay. This soil is too wet for cultivation. The climax 
vegetation is dominated by prairie cordgrass, bluejoint 
reedgrass, northern reedgrass, and various sedges. 
These species make up 65 percent or more of the total 
annual production. Bluegrass, slender wheatgrass, green 
muhly, and forbs make up the rest. Under continuous 
heavy grazing or improper haying, prairie cordgrass, 
bluejoint reedgrass, northern reedgrass, and reed 
canarygrass decrease in abundance. Initially, these 
species are replaced by slender wheatgrass, plains 
bluegrass, green muhly, and various sedges, rushes, and 
forbs. If overgrazing or improper haying continues for 
many years, bluegrass, foxtail barley, and various 
sedges, rushes, and forbs dominate the site. When the 
surface layer is wet, overgrazing and heavy machinery 
traffic can cause surface compaction and the formation 
of small mounds and ruts, which hinder grazing and 
haying. 

If the range is in excellent condition, the suggested 
initial stocking rate is 1.5 animal unit months per acre. If 
haying or grazing is delayed until late in the growing 
season, the quantity of the forage is high but the quality 
is low. The higher quality forage is available early in the 
growing season. A planned grazing system that includes 
proper grazing use, timely deferment of grazing and 
haying, restricted use during very wet periods helps to 
maintain or improve the range condition. 

H this soil is used as hayland, mowing should be 
regulated so that the grasses remain vigorous and the 
quality and quantity of forage are high. Mowing should 
be avoided during the period between the boot stage 
and seed maturity. Mowing before the dominant grasses 
reach the boot stage allows the plants to recover. A 
proper mowing height helps to maintain the stand of 
grasses and high forage production. It should not be less 
than 3 inches. After the soil is frozen, livestock can 
graze without damaging the meadows. They should be 
removed before frost leaves the soil in the spring and 
the water table reaches a high level. In some years hay 
cannot be harvested because of excessive wetness. 

This soil is unsuited to the trees and shrubs grown as 
windbreaks because of the wetness caused by the 
seasonal high water table. A few areas can be used for 
the trees and shrubs that enhance recreational areas or 
wildlife habitat and for forestation plantings if suitable 
species are hand planted or other special management 
is applied. 
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This soil is unsuitable as a site for septic tank 
absorption fields and dwellings because of the ponding. 
A suitable alternative site is needed. Sewage lagoons 
should be constructed on fill material, which can raise 
the bottom of the lagoon a sufficient distance above the 
seasonal high water table. Lining or sealing the lagoon 
helps to prevent seepage. The lagoon should be diked 
because of the ponding and flooding. The sides of 
shallow excavations can cave in unless they are 
temporarily shored. The excavations should be made 
during dry periods. Constructing local roads and streets 
on suitable, well compacted fill material above the level 
of ponding and providing adequate side ditches and 
culverts help to prevent the road damage caused by 
ponding. 

The land capability unit is Vw-7, dryland; Wetland 
range site; windbreak suitability group 10. 


Ts—Tryon-Inavale complex, channeled. These 
deep, nearly level soils are on flood plains dissected by 
meandering stream channels. The poorly drained Tryon 
Soil is in the lower areas. It is frequently flooded for short 
periods. The somewhat excessively drained Inavale soil 
is in the higher areas. It is subject to rare flooding. Both 
Soils formed in alluvium. Slopes range from 0 to 2 
percent. Areas range from 15 to several hundred acres 
in size. They occur as long and narrow, irregular tracts 
that may border stream channels for miles. The areas 
are about 40 to 65 percent Tryon soil and 20 to 40 
percent Inavale soil. The two soils occur as areas so 
intricately mixed that separating them in mapping is not 
practical. 

Typically, the Tryon soil has a surface layer of very 
dark gray, very friable loamy fine sand about 5 inches 
thick. The transition layer is grayish brown, very friable 
loamy sand about 4 inches thick. The upper part of the 
underlying material is light brownish gray, mottled fine 
sand. The lower part to a depth of more than 60 inches 
is light gray, mottled fine sand and sand. In a few places 
the underlying material is stratified with coarse sand. In 
some areas the soil is dark to a depth of more than 10 
inches. 

Typically, the Inavale soil has a surface layer of 
grayish brown, very friable loamy sand about 6 inches 
thick. The transition layer is about 8 inches of grayish 
brown, very friable loamy sand stratified with thin layers 
of darker loamy material. The underlying material to a 
depth of more than 60 inches is fine sand. It is light 
brownish gray in the upper part and very pale brown in 
the lower part. It has mottles below a depth of 40 
inches. 

Included with these soils in mapping are small areas of 
Els soils and the sandy Fluvaquents. Els soils are 
somewhat poorly drained and are in areas between the 
Tryon and Inavale soils. Fluvaquents are very poorly 
drained and are in the lower landscape positions. 
Included soils make up about 15 percent of the unit. 
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Permeability is rapid in the Tryon and Inavale soils, 
and the available water capacity is low. The water intake 
rate is very high. Organic matter content is high in the 
Tryon soil and low in the Inavale soil. Runoff is very slow 
on the Tryon soil and slow on the Inavale soil. The Tryon 
soil has a seasonal high water table that is near the 
surface in wet years and within a depth of 1.5 feet in dry 
years. During dry periods the water table can drop to a 
depth of 5 to 6 feet. The level of the water in the nearby 
stream channels affects the depth to the water table. 

All of the acreage is range. It is used mainiy for 
grazing, but a few small areas adjacent to meadows are 
used for hay. The Tryon soil is too wet for cultivated 
crops. The Inavale soil is not suitable as cropland or 
hayland because it is cut into small tracts by the 
meandering streams. The tracts are too small to farm 
and are difficult to mow. Cottonwood and willow trees 
are common along the streams. 

These soils are suited to range. The natural plant 
community on the Tryon soil is dominated by 
switchgrass, indiangrass, big bluestem, prairie cordgrass, 
and various sedges and rushes. These species make up 
75 percent or more of the total annual production on this 
soil. Plains bluegrass, slender wheatgrass, Canada 
wildrye, forbs, and shrubs make up the rest. Under 
continuous heavy grazing, big bluestem, prairie 
cordgrass, switchgrass, and indiangrass decrease in 
abundance. Initially, these species are replaced by 
slender wheatgrass, western wheatgrass, plains muhly, 
and various sedges. If overgrazing continues for many 
years, bluegrass, western wheatgrass, foxtail barley, 
sedges, rushes, and forbs dominate the site. 

The natural plant community on the Inavale soil is 
dominated by sand bluestem, little bluestem, prairie 
sandreed, switchgrass, and needleandthread. These 
species make up 75 percent or more of the total annual 
production on this soil. Blue grama, Kentucky bluegrass, 
prairie junegrass, sand dropseed, indiangrass, sedges, 
and other annual and perennial grasses, forbs, and 
shrubs make up the rest. Under continuous heavy 
grazing, sand bluestem, indiangrass, little bluestem, and 
switchgrass decrease in abundance. Initially, these 
plants are replaced by prairie sandreed, 
needleandthread, sand dropseed, blue grama, sedges, 
annual grasses, and forbs. If overgrazing continues for 
many years, blue grama, sand dropseed, 
needleandthread, Scribner panicum, sedges, and 
numerous annual and perennial weeds dominate the 
site. 

If the range is in excellent condition, the suggest initial 
stocking rate is 1.9 animal unit months per acre on the 
Tryon soil and 1.0 animal unit month per acre on the 
Inavale soil. A planned grazing system that includes 
proper grazing use, timely deferment of grazing, and 
restricted use during very wet periods helps to maintain 
or improve the range condition. Because these soils are 
generally adjacent to streams, salting facilities should be 
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located in other areas of the range. Overgrazing is likely 
if the facilities are located in areas of these soils. 

Because they are dissected by channels and oxbows, 
these soils generally are not used for hay. Boggy 
conditions develop in pastured areas when the water 
table is at the surface of the Tryon soil. Floods can 
deposit trash and debris and can damage fences. 

These soils are unsuited to the trees and shrubs 
grown as windbreaks because of the wetness and the 
flooding. Some areas can be used for the trees and 
shrubs that enhance recreational areas or wildlife habitat 
if suitable species are hand planted and other special 
management is applied. 

These soils are generally unsuitable as sites for septic 
tank absorption fields, sewage lagoons, and dwellings 
because of the flooding. A suitable alternative site is 
needed. The sides of shallow excavations can cave in 
unless they are temporarily shored. Constructing local 
roads on suitable, well compacted fill material above the 
level of flooding and providing adequate side ditches and 
culverts help to prevent the road damage caused by 
flooding and wetness. 

The land capability unit is Viw-7, dryland; windbreak 
suitability group 10. The Tryon soil is in the Wet 
Subirrigated range site, and the Inavale soil is in the 
Sandy Lowland range site. 


UbC—Uly silt loam, 3 to 6 percent slopes. This 
deep, gently sloping, well drained soil is on ridgetops 
and side slopes in the uplands. It formed in loess. Areas 
range from 5 to 100 acres in size. 

Typically, the surface layer is dark grayish brown, very 
friable silt loam about 5 inches thick. The subsurface 
layer also is dark grayish brown, very friable silt loam. It 
is about 6 inches thick. The subsoil is silt loam about 21 
inches thick. It is dark grayish brown and friable in the 
upper part, brown and firm in the next part, and pale 
brown and friable in the lower part. The underlying 
material to a depth of more than 60 inches is very pale 
brown, calcareous silt loam. In a few places the soil is 
dark to a depth of less than 7 inches. 

Included with this soil in mapping are small areas of 
Hall and Coly soils. Hall soils are on the lower side 
slopes. They have more clay in the subsoil than the Uly 
soil. Coly soils are on narrow ridgetops. They are 
shallower to lime than the Uly soil. Included soils make up 
5 to 15 percent of the unit. 

Permeability is moderate in the Uly soil, and the 
available water capacity is high. Organic matter content 
is moderately low. The water intake rate is moderate. 
Runoff is medium. 

Most of the acreage is used for dryland or irrigated 
crops. If used for dryland farming, this soil is suited to 
corn, grain sorghum, wheat, and alfalfa. Water erosion is 
a hazard unless the surface is protected by vegetation or 
crop residue. Terraces, contour farming, and conservation 
tillage help to prevent excessive erosion and conserve 
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moisture. Returning crop residue and green manure 
crops to the soil helps to maintain or increase the 
organic matter content and improves fertility. 

If irrigated by sprinklers, this soil is suited to corn, 
grain sorghum, and alfalfa. It is not suitable for gravity 
irrigation unless the slope can be reduced by land 
leveling. Water erosion can be controlled by terraces, 
contour farming, conservation tillage, and close-grown 
crops, such as alfalfa and grasses for hay or pasture. 
Efficient water management and measures that control 
runoff are needed. Returning crop residue to the soil 
helps to maintain or increase the organic matter content 
and improves fertility. 

This soil is suited to introduced or domestic grasses 
for pasture or hay. Pasture and hay can be alternated 
with other crops in the crop rotation. Cool-season 
grasses, such as smooth brome and orchardgrass, are 
suitable, either alone or in a mixture with legumes, such 
as alfalfa or trefoil. Warm-season grasses also can be 
grown. Separate pastures of warm- and cool-season 
grasses can provide a long season of grazing. 
Introduced grasses respond well to applications of 
fertilizer and to irrigation. 

If this soil is used for range, the climax vegetation is 
dominated by big bluestem, blue grama, little bluestem, 
sideoats grama, and western wheatgrass. These species 
make up 70 percent or more of the total annual 
production. Switchgrass, buffalograss, needleandthread, 
prairie junegrass, Scribner panicum, sedges, and other 
annual and perennial grasses, forbs, and shrubs make 
up the rest. Under continuous heavy grazing, big 
bluestem, little bluestem, prairie junegrass, and 
switchgrass decrease in abundance. Initially, these 
species are replaced by blue grama, buffalograss, 
needleandthread, plains muhly, sand dropseed, tall 
dropseed, western wheatgrass, annual grasses, and 
forbs. If overgrazing continues for many years, the native 
grasses lose vigor and are unable to stabilize the site. 
Under these conditions, excessive water erosion and soil 
blowing occur. 

If the range is in excellent condition, the suggested 
initial stocking rate is 0.9 animal unit month per acre. A 
planned grazing system that includes proper grazing use 
and timely deferment of grazing and haying helps to 
maintain or improve the range condition. Livestock tend 
to overuse areas near watering and salting facilities, 
roads, and trails. The steeper slopes and the areas away 
from the watering facilities may by underused. Properly 
located fences, livestock water (fig. 12), and salting 
facilities can result in a more uniform distribution of 
grazing. Locating the salting facilities away from the 
watering facilities and relocating them each time that salt 
is provided help to prevent excessive trampling and local 
overuse. 

If properly managed, a cover of range plants is very 
effective in controlling soil blowing and water erosion. 
Abandoned cropland can be reseeded to native grasses 
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if a proper seedbed is prepared, a suitable cover crop is 
grown for 2 or more years, and a suitable seed mixture 
is selected for planting. 

If this soil is used as hayland, the forage should be 
harvested only ever other year. During the following year, 
the hayland should be used only as fall or winter range. 
Mowing should be regulated so that the grasses remain 
vigorous and healthy. It should be avoided during the 
period between the boot stage and seed maturity. 
Mowing before the dominant grasses reach the boot 
stage allows the plants to recover. The resulting plant 
cover helps to hold snow on the surface and thus 
increases the moisture supply. A proper mowing height 
helps to maintain the stand of grasses and high forage 
production. It should not be less than 3 inches. 

This soil is suited to the trees and shrubs grown as 
windbreaks. Water erosion and a scarcity of moisture are 
the main concerns in establishing seedlings. Planting on 
the contour or terracing helps to control erosion. 
Maintaining strips of sod or a cover crop between the 
tree rows also helps to control erosion. Supplemental 
water is needed during dry periods. Undesirable grasses 
and weeds compete with the trees and shrubs for 
moisture. They can be controlled by cultivating between 
the tree rows or by applying appropriate herbicide. 

This soil is suitable as a site for septic tank absorption 
fields and dwellings. Seepage is a hazard on sites for 
sewage lagoons. It can be controlled by lining or sealing 
the lagoon. Grading is needed to modify the slope and 
shape the lagoon. Local roads should be designed so 
that the surface pavement and subbase are thick 
enough to compensate for the low strength of the soil. 

The land capability units are Ille-1, dryland, and llle-6, 
irrigated; Silty range site; windbreak suitability group 3. 


UbD2—Uly silt loam, 6 to 11 percent slopes, 
eroded. This deep, strongly sloping, well drained soil is 
on side slopes and ridgetops in the uplands. It formed in 
loess. Some ar all of the original surface layer has been 
removed by erosion. In places the present surface layer 
has been mixed with the subsoil by plowing. Areas range 
from 10 to 200 acres in size. 

Typically, the surface layer is grayish brown, very 
friable silt loam about 7 inches thick. The subsoil is silt 
loam about 20 inches thick. The upper part is grayish 
brown and very friable, the next part is grayish brown 
and friable, and the lower part is brown, friable, and 
calcareous. The underlying material to a depth of more 
than 60 inches is pale brown, calcareous silt loam. In 
some areas the surface layer is lighter colored. In a few 
places the subsoil is silty clay loam. 

Included with this soil in mapping are small areas of 
Coly and Hall soils. Coly soils are calcareous near the 
surface. They generally are on the steeper slopes. Hall 
soils have more clay in the subsoil than the Uly soil. 
They are on the smoother, more nearly level slopes. 
Included soils make up 10 to 15 percent of the unit. 
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Figure 12.—Livestock water In an area of Uly silt loam, 3 to 6 percent slopes. 


Permeability is moderate in the Uly soil, and the 
available water capacity is high. Organic matter content 
is low. The water intake rate is moderate. Runoff is 
medium. 

Most of the acreage of this soil is farmed. Some areas 
have been reseeded to native or introduced grasses and 
are used as range or hayland. 

If used for dryland farming, this soil is poorly suited to 
corn, sorghum, wheat, and alfalfa. Water erosion is the 
principal hazard. Terraces, contour farming, stubble 
mulching, and a system of conservation tillage that 
leaves crop residue on the surface help to control 
erosion. Returning crop residue to the soil and applying 
barnyard manure increase the organic matter content 
and the available water capacity and improve fertility. 

If irrigated, this soil is poorly suited to alfalfa, sorghum, 
introduced grasses, and corn. A sprinkler system is the 
best method of irrigation. Terraces, contour farming, and 
a system of conservation tillage that leaves crop residue 


on the surface help to control water erosion. À cropping 
sequence that is dominated by close-grown crops, such 
as alfalfa and grasses, helps to protect the surface. 
Returning crop residue to the soil increases the organic 
matter content and improves fertility. If a center-pivot 
irrigation system is used, erosion can occur in the wheel 
tracks and small gullies can form. Adjusting the 
application rate to the water intake rate of the soil helps 
to prevent excessive runoff. 

This soil is suited to introduced or domestic grasses 
for pasture or hay. Pasture and hay can be alternated 
with other crops in the crop rotation. Cool-season 
grasses, such as smooth brome and orchardgrass, are 
suitable, either alone or in a mixture with legumes, such 
as alfalfa or trefoil. Warm-season grasses also can be 
grown. Separate pastures of warm- and cool-season 
grasses can provide a long season of grazing. 
Introduced grasses respond well to applications of 
fertilizer and to irrigation. 
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If this soil is used for range, the climax vegetation is 
dominated by big bluestem, blue grama, little bluestem, 
sideoats grama, and western wheatgrass. These species 
make up 70 percent or more of the total annual 
production. Switchgrass, buffalograss, needleandthread, 
prairie junegrass, Scribner panicum, sedges, and other 
annual and perennial grasses, forbs, and shrubs make 
up the rest. Under continuous heavy grazing, big 
bluestem, little bluestem, prairie junegrass, and 
switchgrass decrease in abundance. Initially, these 
species are replaced by blue grama, buffalograss, 
needleandthread, plains muhly, sand dropseed, tall 
dropseed, western wheatgrass, annual grasses, and 
forbs. !f overgrazing continues for many years, the native 
grasses lose vigor and are unable to stabilize the site. 
Under these conditions, excessive water erosion and soil 
blowing occur. 

If the range is in excellent condition, the suggested 
initial stocking rate is 0.9 animal unit month per acre. A 
planned grazing system that includes proper grazing use 
and timely deferment of grazing helps to maintain or 
improve the range condition. Livestock tend to overuse 
areas near watering and salting facilities, roads, and 
trails. The areas away from the watering facilities may be 
underused. Properly located fences, livestock water, and 
salting facilities can result in a more uniform distribution 
of grazing. Locating the salting facilities away from the 
watering facilities and relocating them each time that salt 
is provided help to prevent excessive trampling and iocal 
overuse. 

If properly managed, a cover of range plants is very 
effective in controlling soil blowing and water erosion. 
Abandoned cropland can be reseeded to native grasses 
if a proper seedbed is prepared, a cover crop grown for 
2 or more years, and a suitable seed mixture is selected 
for planting. 

If this soil is used as hayland, the forage should be 
harvested only every other year. During the following 
year, the hayland should be used only as fall or winter 
range. Mowing should be regulated so that the grasses 
remain vigorous and healthy. It should be avoided during 
the period between the boot stage and seed maturity. 
Mowing before the dominant grasses reach the boot 
stage allows the plants to recover. The resulting plant 
cover helps to hold snow on the surface and thus 
increases the moisture supply. A proper mowing height 
helps to maintain the stand of grasses and high forage 
production. It should not be less than 3 inches. 

This soil is suited to the trees and shrubs grown as 
windbreaks. Water erosion, droughtiness, and plant 
competition are the principal management concerns. 
Planting on the contour and terracing help to control 
erosion. Cultivating between the tree rows helps to 
control weeds and undesirable grasses. Irrigation is 
needed during periods of low rainfall. 

The slope is a limitation if this soil is used as a site for 
sanitary facilities or dwellings. Septic tank absorption 
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fields should be installed on the contour. Land shaping is 
needed on sites for septic tank absorption fields and 
sewage lagoons. Lining or sealing the lagoons helps to 
prevent seepage. Dwellings should be designed so that 
they conform to the natural slope of the land, or the site 
should be graded to an acceptable gradient. Local roads 
should be designed so that the surface pavement and 
subbase are thick enough to compensate for the low 
strength of the soil. Providing coarser grained subgrade 
or base material helps to ensure better performance. 
The land capability units are ۱۷۵-۰۵, dryland, and IVe-6, 
irrigated; Silty range site; windbreak suitability group 3. 


VaB—Valentine fine sand, O to 3 percent slopes. 
This deep, nearly level and very gently sloping, 
excessively drained soil is in enclosed valleys within the 
sandhills and in transitional areas adjacent to the 
sandhills. It is mainly on low, hummocky topography. It 
formed in sandy windblown material. Areas range from 5 
to more than 200 acres in size. 

Typically, the surface layer is grayish brown, very 
friable fine sand about 5 inches thick. The transition 
layer is grayish brown, loose fine sand about 4 inches 
thick. The underlying material to a depth of more than 60 
inches is pale brown fine sand. In places loamy material 
is below a depth of 40 inches. 

Included with this soil in mapping are small areas of 
Els, Ipage, Marlake, and Tryon soils. Els, Marlake, and 
Tryon soils are in valleys and swales. They have a 
seasonal high water table. Ipage soils are in the slightly 
lower landscape positions and are moderately well 
drained. Also included are a few small areas of Blownout 
land. Included areas make up less than 15 percent of 
the unit. 

Permeability is rapid in the Valentine soil, and the 
available water capacity is low. Organic matter content 
also is low. The water intake rate is very high. Runoff is 
slow. 

Most of the acreage supports native grasses and is 
used as range or hayland. A few areas are used for 
irrigated crops. Because of droughtiness and the hazard 
of soil blowing, this soil is unsuited to dryland crops. If 
irrigated, it is poorly suited to corn, alfalfa, and 
introduced grasses. It is unsuitable for gravity methods of 
irrigation but can be irrigated by sprinklers. Water should 
be applied frequently and in small amounts. One large 
application can result in excessive leaching of plant 
nutrients. Unless the surface is protected by crops or 
crop residue, soil blowing is a hazard. It can be 
controlled by planting close-growing crops, leaving crop 
residue on the surface, and growing winter cover crops. 
Adding barnyard manure helps to maintain fertility and 
increases the organic matter content. Grazing of crop 
residue should be restricted because a maximum cover 
of residue is needed. 

If this soil is used for range, the climax vegetation is 
dominated by prairie sandreed, sand bluestem, little 
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bluestem, needleandthread, and blue grama. These 
species make up 70 percent or more of the tota! annual 
production. Sand dropseed, indiangrass, switchgrass, 
sand lovegrass, western wheatgrass, sideoats grama, 
and other annual and perennial grasses, forbs, and 
shrubs make up the rest. Under continuous heavy 
grazing, sand bluestem, little bluestem, sand lovegrass, 
switchgrass, and indiangrass decrease in abundance. 
Initially, these species are replaced by needleandthread, 
prairie sandreed, sand dropseed, blue grama, sedges, 
annual grasses, and forbs. If overgrazing continues for 
many years, bluegrass, Scribner panicum, sand 
dropseed, needleandthread, and numerous annual and 
perennial weeds dominate the site. 

If the range is in excellent condition, the suggested 
initial stocking rate is 0.9 animal unit month per acre. A 
planned grazing system that includes proper grazing use 
and timely deferment of grazing and haying helps to 
maintain or improve the range condition. Livestock tend 
to overuse areas near watering and salting facilities, 
roads, and trails. The steeper slopes and the areas away 
from the watering facilities may be underused. This is 
generally the first soil to be overgrazed when it is grazed 
in conjunction with Sands or Choppy Sands range sites. 
Properly located fences, livestock water, and salting 
facilities can result in a more uniform distribution of 
grazing. Locating the saiting facilities away from the 
watering facilities and relocating them each time that salt 
is provided help to prevent excessive trampling and local 
overuse. 

If properly managed, a cover of range plants is very 
effective in controlling soil blowing and water erosion. 
Abandoned cropland can be reseeded to a suitable 
grass mixture if a proper seedbed is prepared and a 
suitable cover crop grown for 2 or more years. 

If this soil is used as hayland, the forage should be 
harvested only every other year. During the following 
year, the hayland should be used only as fall or winter 
range. Mowing should be regulated so that the grasses 
remain vigorous and healthy. It should be avoided during 
the period between the boot stage and seed maturity. 
Mowing before the dominant grasses reach the boot 
stage allows the plants to recover. The resulting plant 
cover helps to hold snow on the surface and thus 
increases the moisture supply. A proper mowing height 
helps to maintain the stand of grasses and high forage 
production. H should not be less than 3 inches. 

This soil is suited to the trees and shrubs grown as 
windbreaks. It is so loose, however, that seedlings 
should be planted in shallow furrows with as little 
disturbance of the surface as possible. Young seedlings 
can be damaged by windblown sand. Weeds and 
undesirable grasses near the trees can be controlled by 
timely applications of herbicide or by cultivation. 

This soil is suitable as a site for dwellings and local 
roads. It readily absorbs but does not adequately filter 
the effluent in septic tank absorption fields. The poor 
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filtering capacity can result in the pollution of nearby 
water supplies. Lining or sealing sewage lagoons helps 
to prevent seepage. The sides of shallow excavations 
can cave in unless they are temporarily shored. 

The land capability units are Vle-5, dryland, and IVe- 
12, irrigated; Sandy range site; windbreak suitability 
group 7. 


VaD—Valentine fine sand, 3 to 9 percent slopes. 
This deep, gently sloping and strongly sloping, 
excessively drained soil is on hummocky dunes in the 
uplands. It formed in sandy windblown material. Areas 
range from 5 to 600 acres in size. 

Typically, the surface layer is grayish brown, very 
friable fine sand about 6 inches thick. The transition 
layer is pale brown, loose fine sand about 4 inches thick. 
The underlying material to a depth of more than 60 
inches is very pale brown fine sand. In a few places 
loamy buried layers are at a depth of 20 to 40 inches. 

Included with this soil in mapping are small areas of 
Els, Ipage, Marlake, and Tryon soils. These soils are in 
the lower positions on the landscape. Els soils are 
somewhat poorly drained, Ipage soils are moderately 
well drained, Marlake soils are very poorly drained, and 
Tryon soils are poorly drained or very poorly drained. 
Also included are some small blowouts. included areas 
make up 10 to 15 percent of the unit. 

Permeability is rapid in the Valentine soil, and the 
available water capacity is low. Organic matter content 
also is low. The water intake rate is very high. Runoff is 
slow. 

Most of the acreage supports native grasses and is 
used as range. A few areas are cultivated. They are 
irrigated by sprinkler systems. Because of droughtiness 
and the hazard of soil blowing, this soil is unsuited to 
dryland crops. If irrigated, it is poorly suited to corn, 
alfalfa, small grain, and introduced grasses. It is not 
suitable for gravity methods of irrigation but can be 
irrigated by sprinklers. Frequent, light water applications 
are needed. One large application can result in 
excessive leaching of plant nutrients. Unless the surface 
is protected by crops or crop residue, soil blowing is a 
hazard. lt can be controlled by planting close-growing 
crops, leaving crop residue on the surface, and growing 
winter cover crops. Grazing of crop residue should be 
restricted because a maximum cover of residue is 
needed. Adding barnyard manure helps to maintain 
fertility and the organic matter content. 

If this soil is used for range, the climax vegetation is 
dominated by sand bluestem, prairie sandreed, sand 
lovegrass, switchgrass, little bluestem, and 
needleandthread (fig. 13). These species make up 75 
percent or more of the total annual production. Blue 
grama, indiangrass, sand dropseed, porcupinegrass, 
sedges, and other annual and perennial grasses, forbs, 
and shrubs make up the rest. Under continuous heavy 
grazing, sand bluestem, little bluestem, sand lovegrass, 
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switchgrass, and indiangrass decrease in abundance. 
Initially, these species are replaced by needleandthread, 
prairie sandreed, sand dropseed, blue grama, sedges, 
sandhill muhly, annual grasses, and forbs. If overgrazing 
continues for many years, the native plants lose vigor 
and are unable to stabilize the site. Under these 
conditions, excessive soil blowing occurs and blowouts 
form. 

If the range is in excellent condition, the suggested 
initial stocking rate is 0.8 anima! unit month per acre. A 
planned grazing system that includes proper grazing use 
and timely deferment of grazing and haying helps to 
maintain or improve the range condition. Livestock tend 
to overuse the gentle slopes and the areas near 
watering facilities, roads, and trails. The steeper slopes 
and the areas away from the watering facilities may be 
underused. Properly located fences, livestock water, and 
salting facilities can result in a more uniform distribution 
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of grazing. Locating the salting facilities away from the 
watering facilities and relocating them each time that salt 
is provided help to prevent excessive trampling and local 
overuse. 

If properly managed, a cover of range plants is very 
effective in controlling soil blowing and water erosion. 
Abandoned cropland should be reseeded to a suitable 
native grass mixture. Blowouts can be stabilized in a few 
years by a planned grazing system. Steep banks should 
be sloped to a stable grade before they are revegetated. 
If fences are used to exclude livestock, shaping, 
seeding, and mulching the blowouts can hasten the 
reclamation process. 

If this soil is used as hayland, the forage should be 
harvested only every other year. During the following 
year, the hayland should be used only as fall or winter 
range. Mowing should be regulated so that the grasses 
remain vigorous and healthy. It should be avoided during 


Figure 13.—Native grasses in an area of Valentine fine sand, 3 to 9 percent slopes, where the range Is in excellent condition. 
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the period between the boot stage and seed maturity. 
Mowing before the dominant grasses reach the boot 
stage allows the plants to recover. The resulting plant 
cover helps to hold snow on the surface and thus 
increases the moisture supply. A proper mowing height 
helps to maintain the stand of grasses and high forage 
production. It should not be less than 3 inches. 

This soil is suited to the trees and shrubs grown as 
windbreaks. It is so loose, however, that seedlings 
should be planted in shallow furrows with as little 
disturbance of the surface as possible. Young seedlings 
can be damaged by windblown sand. Maintaining strips 
of sod or other vegetation between the tree rows 
reduces the susceptibility to soil blowing. Weeds and 
undesirable grasses compete with the trees and shrubs 
for moisture. The weeds in areas near the trees can be 
controlled by applications of appropriate herbicide or by 
hand hoeing. 

This soil is suitable as a site for dwellings and local 
roads. It readily absorbs but does not adequately filter 
the effluent in septic tank absorption fields. The poor 
filtering capacity can result in the pollution of nearby 
water supplies. Lining or sealing sewage lagoons helps 
to prevent seepage. The sides of shallow excavations 
can cave in unless they are temporarily shored. 

The land capability units are Vle-5, dryland, and IVe- 
12, irrigated; Sands range site; windbreak suitability 
group 7. 


VaE— Valentine fine sand, rolling. This deep, 
excessively drained soil is on hummocky dunes in the 
sandhills. It formed in sandy windblown material. Slopes 
range from 9 to 24 percent. Areas range from 10 to 
2,000 acres in size. 

Typically, the surface layer is grayish brown, loose fine 
sand about 5 inches thick. The transition layer is pale 
brown, loose fine sand about 7 inches thick. The 
underlying material to a depth of more than 60 inches is 
very pale brown fine sand. In places the surface layer is 
loamy sand or loamy fine sand. 

Included with this soil in mapping are small areas of 
Els, Ipage, and Tryon soils. Els and Tryon soils are in 
swales and have a seasonal high water table. Ipage soils 
are in the lower landscape positions and are moderately 
well drained. Also included are small blowouts and some 
small areas where the slope is less than 9 or more than 
24 percent. Included areas make up 10 to 15 percent of 
the unit. 

Permeability is rapid in the Valentine soil, and the 
available water capacity is low. Organic matter content 
also is low. Runoff is slow. 

Most areas support native grasses and are used as 
range. A few areas are used for hay. Some areas, 
generally those near less sloping soils, are used for 
dryland or irrigated crops. This soil is unsuitable as 
cropland because of the slope and the hazards of soil 
blowing and water erosion. 
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This soil is suited to range. The climax vegetation is 
dominated by sand bluestem, prairie sandreed, little 
bluestem, sand lovegrass, and needleandthread. These 
species make up 75 percent or more of the total annual 
production. Blue grama, hairy grama, indiangrass, sand 
dropseed, switchgrass, sedges, and other annual and 
perennial grasses, forbs, and shrubs make up the rest. 
Under continuous heavy grazing, sand bluestem, little 
bluestem, sand lovegrass, switchgrass, and indiangrass 
decrease in abundance. Initially, these species are 
replaced by needleandthread, prairie sandreed, sand 
dropseed, hairy grama, blue grama, sedges, sandhill 
muhly, annual grasses, and forbs. If overgrazing 
continues for many years, the native plants lose vigor 
and are unable to stabilize the site. Under these 
conditions, excessive soil blowing occurs and blowouts 
form. 

If the range is in excellent condition, the suggested 
initial stocking rate is 0.8 animal unit month per acre. A 
planned grazing system that includes proper grazing use 
and timely deferment of grazing and haying helps to 
maintain or improve the range condition. Livestock tend 
to overuse the gentler slopes and the areas near 
watering facilities, roads, and trials. The steeper slopes 
and the areas away from the watering facilities may be 
underused. Properly located fences, livestock water, and 
salting facilities can result in a more uniform distribution 
of grazing. Locating the satting facilities away from the 
watering facilities and relocating them each time that salt 
is provided help to prevent excessive trampling and local 
overuse. 

If properly managed, a cover of range plants is very 
effective in controlling soil blowing and water erosion. 
Abandoned cropland should be reseeded to a suitable 
native grass mixture. Blowouts can be stabilized in a few 
years by a planned grazing system. Steep banks should 
be sloped to a stable grade before they are revegetated. 
If fences are used to exclude livestock, shaping, 
seeding, and mulching the blowouts can hasten the 
reclamation process. 

If this soil is used as hayland, the forage should be 
harvested only every other year. During the following 
year, the hayland should be used only as fall or winter 
range. Mowing should be regulated so that the grasses 
remain vigorous and healthy. It should be avoided during 
the period between the boot stage and seed maturity. 
Mowing before the dominant grasses reach the boot 
stage allows the plants to recover. The resulting plant 
cover helps to hold snow on the surface and thus 
increases the moisture supply. A proper mowing height 
helps to maintain the stand of grasses and high forage 
production. It should not be less than 3 inches. 

This soil is suited to the trees and shrubs grown as 
windbreaks. It is so loose, however, that seedlings 
should be planted in shallow furrows with as little 
disturbance of the surface as possible. Young seedlings 
can be damaged by windblown sand. Maintaining strips 
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of sod or other vegetation between the tree rows helps 
to control soil blowing. Weeds and undesirable grasses 
can be hoed by hand. 

This soil readily absorbs but does not adequately filter 
the effluent in septic tank absorption fields. The poor 
filtering capacity can result in the pollution of ground 
water. Lining or sealing sewage lagoons helps to prevent 
seepage. Grading is needed to modify the slope and 
shape the lagoon. The sides of shallow excavations can 
cave in unless they are temporarily shored. Dwellings 
should be designed so that they conform to the natural 
slope of the land, or the site should be graded to an 
acceptable gradient. Cutting and filling are generally 
needed to establish a suitable grade for local roads and 
streets. 

The land capability unit is Vle-5, dryland; Sands range 
site; windbreak suitability group 7. 


VaF— Valentine fine sand, rolling and hilly. This 
deep, excessively drained soil formed in sandy 
windblown material on uplands where rolling and hilly 
areas are closely intermingled. The hilly part is 
commonly higher lying than the rolling part. It commonly 
has irregular catsteps on side slopes. Each part makes 
up 30 to 70 percent of the mapped areas. Slopes range 
from 17 to 45 percent. Areas range from 40 to several 
thousand acres in size. 

Typically, the surface layer is grayish brown, loose fine 
sand about 3 inches thick. The transition layer is pale 
brown, loose fine sand about 6 inches thick. The 
underlying material to a depth of more than 60 inches is 
very pale brown fine sand. 

Included with this soil in mapping are areas where the 
slope is less than 17 percent. These areas are as much 
as 40 acres in size. Also included are a few blowouts. 
Included areas make up less than 15 percent of the unit. 

Permeability is rapid in the Valentine soil, and the 
available water capacity is low. Organic matter content 
also is low. Runoff is slow. 

This soil supports native grasses. It is suited to range. 
The climax vegetation in the rolling areas is dominated 
by sand bluestem, prairie sandreed, little bluestem, and 
needleandthread. These species make up 75 percent or 
more of the total annual production in these areas. Blue 
grama, hairy grama, indiangrass, sand dropseed, 
switchgrass, sand lovegrass, sedges, and other annual 
and perennial grasses, forbs, and shrubs make up the 
rest. Under continuous heavy grazing, sand bluestem, 
little bluestem, sand lovegrass, switchgrass, and 
indiangrass decrease in abundance. Initially, these 
species are replaced by needleandthread, prairie 
sandreed, sand dropseed, hairy grama, sedges, sandhill 
muhly, annual grasses, and forbs. If overgrazing 
continues for many years, the native plants lose vigor 
and are unable to stabilize the site. Under these 
conditions, excessive soil blowing occurs and blowouts 
form. 
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The climax vegetation in the hilly areas is dominated 
by little bluestem, sand bluestem, sand lovegrass, prairie 
sandreed, and needleandthread. These species make up 
65 percent or more of the total annual production in 
these areas. Hairy grama, indiangrass, sand dropseed, 
Switchgrass, sedges, sandhill muhly, and other annual 
and perennial grasses, forbs, and shrubs make up the 
rest. Under continuous heavy grazing, sand bluestem, 
little bluestem, sand lovegrass, switchgrass, and 
indiangrass decrease in abundance. Initially, these 
species are replaced by needleandthread, prairie 
sandreed, sand dropseed, hairy grama, sedges, sandhill 
muhly, annual grasses, and forbs. If overgrazing 
continues for many years, the native plants lose vigor 
and are unable to stabilize the site. Under these 
conditions, excessive soil blowing occurs and blowouts 
form. 

If the range is in excellent condition, the suggested 
initial stocking rate is 0.8 animal unit month per acre in 
the rolling areas and 0.6 animal unit month per acre in 
the hilly areas. A planned grazing system that includes 
proper grazing use and timely deferment of grazing helps 
to maintain or improve the range condition. Livestock 
tend to overuse areas near watering facilities, roads, and 
trails. The steeper slopes and the areas away from the 
watering facilities may be underused. Properly located 
fences, livestock water, and salting facilities can result in 
a more uniform distribution of grazing. Locating the 
salting facilities away from the watering facilities and 
relocating them each time that salt is provided help to 
prevent excessive trampling and local overuse. 

If properly managed, a cover of range plants is very 
effective in controlling soil blowing and water erosion. 
The slope hinders the movement of livestock from one 
area to another. If the range is used only as summer 
pasture, small soapweed increases in abundance. It can 
be controlled by using the pasture as winter range. 
Blowouts can be stabilized in a few years by a planned 
grazing system. Steep banks should be sloped to a 
stable grade before they are revegetated. If fences are 
used to exclude livestock, shaping, seeding, and 
mulching the blowouts can hasten the reclamation 
process. 

This soil generally is unsuited to the trees and shrubs 
grown as windbreaks. Some areas can be used for the 
trees and shrubs that enhance recreational areas or 
wildlife habitat if suitable species are hand planted or 
other special management is applied. 

This soil readily absorbs but does not adequately filter 
the effluent in septic tank absorption fields. The poor 
filtering capacity can result in the pollution of ground 
water. Land shaping and installing the distribution lines 
on the contour help to ensure that the absorption field 
functions properly. On sites for sewage lagoons, 
extensive grading is needed to modify the slope and 
shape the lagoon. Lining or sealing the lagoon helps to 
prevent seepage. 
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The sides of shallow excavations in this soil can cave 
in unless they are temporarily shored. Excavating is 
difficult because of the slope. Because of the erosion 
hazard, trenches should be dug across the slope. 
Dwellings should be designed so that they conform to 
the natural slope of the land, or the site should be 
graded to an acceptable gradient. Cutting and filling are 
generally needed to establish a suitable grade for local 
roads and streets. 

The land capability unit is Vlle-5, dryland; Sands and 
Choppy Sands range sites; windbreak suitability group 
10. 


VeB—Valentine loamy fine sand, 0 to 3 percent 
slopes. This deep, nearly level and very gently sloping, 
excessively drained soil is on uplands. It formed in sandy 
windblown material. Areas range from 5 to 125 acres in 
size. 

Typically, the surface layer is dark grayish brown, very 
friable loamy fine sand about 9 inches thick. The 
transition layer is grayish brown, very friable loamy fine 
sand about 8 inches thick. The underlying material to a 
depth of 60 inches or more is pale brown and very pale 
brown fine sand. In places the surface layer is sand or 
fine sand. 

Included with this soil in mapping are small areas of 
Boelus, Dunday, Ipage, and Libory soils. These soils are 
in positions on the landscape similar to those of the 
Valentine soil. The well drained Boelus soils have loamy 
and silty underlying material. Dunday soils are dark to a 
depth of more than 10 inches. Ipage soils are 
moderately well drained. Libory soils are moderately well 
drained and have loamy underlying material. Included 
soils make up 10 to 15 percent of the unit. 

Permeability is rapid in the Valentine soil, and the 
available water capacity is low. Organic matter content 
also is low. The water intake rate is very high. Runoff is 
slow. Tilth is good. The soil can be easily tilled 
throughout a wide range in moisture content. 

Most of the acreage of this soil is used for cultivated 
crops. The rest supports native grasses and is used as 
range or hayland. Much of the cropland is irrigated by 
sprinkler systems. 

If used for dryland farming, this soil is poorly suited to 
corn, small grain, soybeans, and alfalfa. Small grain and 
alfalfa are generally more dependable than other crops 
because they grow and mature in spring and early 
summer, when the amount of rainfall is highest. Unless 
the surface is protected by crops or crop residue, soil 
blowing is a hazard. A cropping system that maintains a 
cover of crops, grasses, or crop residue helps to control 
soil blowing, conserves moisture, increases the organic 
matter content, and improves fertility. A cropping 
sequence that is dominated by close-growing crops 
helps to control soil blowing and conserves moisture. 
Stripcropping and conservation tillage also help to 
control soil blowing. Returning crop residue to the soil 
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increases the organic matter content and improves 
fertility. 

If irrigated, this soil is suited to corn, soybeans, and 
alfalfa. A sprinkler system is the only suitable method of 
irrigation. The soil is too sandy for gravity irrigation. The 
principal hazard is soil blowing. Low fertility and proper 
distribution of water are management concerns. A 
system of conservation tillage that keeps a large amount 
of crop residue on the surface, stripcropping, field 
windbreaks, and winter cover crops help to control soil 
blowing. Returning crop residue to the soil increases the 
organic matter content and improves fertility. Frequent 
applications of water are needed because of the low 
available water capacity. One large application can result 
in excessive water loss and the leaching of plant 
nutrients below the root zone. 

If this soil is used for range, the climax vegetation is 
dominated by little bluestem, sand bluestem, prairie 
sandreed, needleandthread, and blue grama. These 
species make up 70 percent or more of the total annual 
production. Sand dropseed, indiangrass, switchgrass, 
sand lovegrass, western wheatgrass, sideoats grama, 
and other annual and perennial grasses, forbs, and 
shrubs make up the rest. Under continuous heavy 
grazing, sand bluestem, little bluestem, sand lovegrass, 
switchgrass, and indiangrass decrease in abundance. 
Initially, these species are replaced by needleandthread, 
prairie sandreed, sand dropseed, blue grama, sedges, 
annual grasses, and forbs. If overgrazing continues for 
many years, bluegrass, Scribner panicum, sand 
dropseed, needleandthread, and numerous annual and 
perennial weeds dominate the site. 

If the range is in excellent condition, the suggested 
initial stocking rate is 0.9 animal unit month per acre. A 
planned grazing system that includes proper grazing use 
and timely deferment of grazing and haying helps to 
maintain or improve the range condition. Livestock tend 
to overuse areas near watering and salting facilities, 
roads, and trails. The steeper slopes and the areas away 
from the watering facilities may be underused. This is 
generally the first soil to be overgrazed when it is grazed 
in conjunction with Sands or Choppy Sands range sites. 
Properly located fences, livestock water, and salting 
facilities can result in a more uniform distribution of 
grazing. Locating the salting facilities away from the 
watering facilities and relocating them each time that salt 
is provided help to prevent excessive trampling and local 
overuse. 

If properly managed, a cover of range plants is very 
effective in controlling soil blowing and water erosion. 
Abandoned cropland should be reseeded to a suitable 
grass mixture. 

If this soil is used as hayland, the forage should be 
harvested only every other year. During the following 
year, the hayland should be used only as fall or winter 
range. Mowing should be regulated so that the grasses 
remain vigorous and healthy. It should be avoided during 
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the period between the boot stage and seed maturity. 
Mowing before the dominant grasses reach the boot 
stage allows the plants to recover. The resulting plant 
cover helps to hold snow on the surface and thus 
increases the moisture supply. A proper mowing height 
helps to maintain the stand of grasses and high forage 
production. It should not be less than 3 inches. 

This soil is well suited to the trees and shrubs grown 
as windbreaks. The hazard of soil blowing, a scarcity of 
moisture, and competition for moisture from weeds and 
grasses are the main concerns in establishing and 
managing the trees and shrubs. Tillage or applications of 
chemicals are effective in preparing a favorable site for 
planting and in conserving moisture. Supplemental water 
is needed during periods of insufficient rainfall. Soil 
blowing can be controlled by maintaining strips of sod or 
a cover crop between the tree rows. Weeds and 
undesirable grasses in the rows can be controlled by 
appropriate herbicides or by hand hoeing. 

This soil is suitable as a site for dwellings and local 
roads. It readily absorbs but does not adequately filter 
the effluent in septic tank absorption fields. The poor 
filtering capacity can result in the pollution of ground 
water. Lining or sealing sewage lagoons helps to prevent 
seepage. The sides of shallow excavations can cave in 
unless they are temporarily shored. Because of the 
hazard of soil blowing, areas where the surface is 
disturbed during construction should be mulched and 
revegetated with suitable species. 

The land capability units are IVe-5, dryland, and IVe- 
11, irrigated; Sandy range site; windbreak suitability 
group 5. 


VfD—Valentine-Dunday loamy fine sands, 3 to 9 
percent slopes. These deep, gently sloping and strongly 
sloping soils are on uplands. The excessively drained 
Valentine soil is mainly on the convex upper side slopes 
and ridgetops or in areas where erosion has thinned the 
surface layer. The well drained Dunday soil is generally 
on the concave lower side slopes and in swales. Both 
soils formed in sandy windblown material. Areas range 
from 5 to 300 acres in size. They are 60 to 70 percent 
Valentine soil and 20 to 30 percent Dunday soil. The two 
Soils occur as areas so intricately mixed that separating 
them in mapping is not practical. 

Typically, the Valentine soil has a surface layer of dark 
grayish brown, very friable loamy fine sand about 7 
inches thick. The transition layer is pale brown, loose 
fine sand about 7 inches thick. The underlying material 
to a depth of more than 60 inches is very pale brown 
fine sand. In some places the surface layer is sand or 
fine sand. In other places loamy material is at a depth of 
40 to 60 inches. 

Typically, the Dunday soil has a surface layer of dark 
grayish brown, very friable loamy fine sand about 9 
inches thick. The subsurface layer also is dark grayish 
brown, very friable loamy fine sand. It is about 4 inches 
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thick. The transition layer is brown, very friable loamy 
fine sand about 13 inches thick. The underlying material 
to a depth of more than 60 inches is pale brown fine 
sand. In places the surface layer is sand. In a few areas 
the soil is dark to a depth of more than 20 inches. 

Included with these soils in mapping are small areas of 
Anselmo, Boelus, and Ipage soils. Anselmo soils have 
more clay in the subsoil than the Dunday soil. Their 
positions on the landscape are similar to those of the 
Dunday soil. Boelus and Ipage soils are in the lower 
areas. Boelus soils have loamy and silty underlying 
material. Ipage soils have mottles within a depth of 40 
inches. Included soils make up 10 to 15 percent of the 
unit. 

Permeability is rapid in the Valentine and Dunday soils, 
and the available water capacity is low. Organic matter 
content is low in the Valentine soil and moderately low in 
the Dunday soil. The water intake rate is very high in 
both soils. Runoff is slow. The soils can be easily tilled 
throughout a wide range in moisture content. 

A large acreage of these soils supports native grasses 
and is used for grazing. The rest is used mainly for 
irrigated crops. Some areas are cultivated along with 
large areas that are arable. Because of droughtiness and 
the hazard of soil blowing, these soils are generally 
unsuited to dryland crops. If irrigated, they are poorly 
suited to corn, alfalfa, introduced grasses, and small 
grain. A sprinkler system is the only suitable method of 
irrigation. The soils are too sandy for gravity irrigation. 
Frequent, light applications of water are needed. One 
large application can result in the leaching of plant 
nutrients below the root zone. Unless the surface is 
protected by crops or crop residue, soil blowing is a 
hazard. It can be controlled by field windbreaks, stubble 
mulch tillage, and winter cover crops. Leaving the 
maximum amount of crop residue on the surface helps 
to control soil blowing in winter and spring. Grazing of 
the crop residue should be restricted. Applications of 
fertilizer are needed. 

In the areas used as range, the climax vegetation on 
the Valentine soil is dominated by sand bluestem, prairie 
sandreed, little bluestem, sand lovegrass, and 
needleandthread. These species make up 75 percent or 
more of the total annual production on this soil. Blue 
grama, indiangrass, sand dropseed, switchgrass, sedges, 
and other annual and perennial grasses, forbs, and 
shrubs make up the rest. Under continuous heavy 
grazing, sand bluestem, little bluestem, sand lovegrass, 
switchgrass, and indiangrass decrease in abundance. 
Initially, these species are replaced by needleandthread, 
prairie sandreed, sand dropseed, hairy grama, sedges, 
sandhill muchly, annual grasses, and forbs. If 
overgrazing continues for many years, the native plants 
lose vigor and are unable to stabilize the site. Under 
these conditions, excessive soil blowing occurs and 
blowouts form. 
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The climax vegetation on the Dunday soil is dominated 
by sand bluestem, prairie sandreed, little bluestem, 
needleandthread, and blue grama. These species make 
up 70 percent or more of the total annual production on 
this soil. Sand dropseed, indiangrass, switchgrass, sand 
lovegrass, western wheatgrass, sideoats grama, and 
other annual and perennial grasses, forbs, and shrubs 
make up the rest. Under continuous heavy grazing, sand 
bluestem, little bluestem, sand lovegrass, switchgrass, 
and indiangrass decrease in abundance. Initially, these 
species are replaced by needleandthread, prairie 
sandreed, sand dropseed, blue grama, sedges, sandhill 
muhly, annual grasses, and forbs. If overgrazing 
continues for many years, bluegrass, Scribner panicum, 
sand dropseed, needleandthread, and numerous annual 
and perennial weeds dominate the site. 

If the range is in excellent condition, the suggested 
initial stocking rate is 0.8 animal unit month per acre on 
the Valentine soil and 0.9 animal unit month per acre on 
the Dunday soil. A planned grazing system that includes 
proper grazing use and timely deferment of grazing and 
haying helps to maintain or improve the range condition. 
Livestock tend to overuse areas near watering and 
salting facilities, roads, and trials. The steeper slopes 
and the areas away from the watering facilities may be 
underused. These generally are the first soils to be 
overgrazed when they are grazed in conjunction with the 
steeper Valentine soils. Properly located fences, 
livestock water, and salting facilities can result in a more 
uniform distribution of grazing. Locating the salting 
facilities away from the watering facilities and relocating 
them each time that salt is provided help to prevent 
excessive trampling and local overuse. 

If properly managed, a cover of range plants is very 
effective in controlling soil blowing and water erosion. 
Abandoned cropland should be reseeded to a suitable 
native grass mixture. 

If these soils are used as hayland, the forage should 
be harvested only every other year. During the following 
year, the hayland should be used only as fall or winter 
range. Mowing should be regulated so that the grasses 
remain vigorous and healthy. It should be avoided during 
the period between the boot stage and seed maturity. 
Mowing before the dominant grasses reach the boot 
stage allows the plants to recover. The resulting plant 
cover helps to hold snow on the surface and thus 
increases the moisture supply. A proper mowing height 
helps to maintain the stand of grasses and high forage 
production. It should not be less than 3 inches. 

These soils are suited to some of the trees and shrubs 
grown as windbreaks. The only suitable species are 
those that can withstand droughty conditions. A scarcity 
of moisture and the hazard of soil blowing are the main 
problems. Irrigation is needed during periods of low 
rainfall. The Valentine soil is so loose that seedlings 
should be planted in shallow furrows with as little 
disturbance of the surface as possible. Young seedlings 
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can be damaged by windblown sand. Soil blowing can 
be controlled by maintaining strips of sod or other 
vegetation between the tree rows. Competition for 
moisture from weeds and undesirable grasses is a 
problem. Weeds can be controlled by cultivation. The 
areas near the trees can be hoed by hand or rototilled. 

These soils are suitable as sites for dwellings and 
local roads. They readily absorb but do not adequately 
filter the effluent in septic tank absorption fields. The 
poor filtering capacity can result in the pollution of 
ground water. Lining or sealing sewage lagoons helps to 
prevent seepage. The sides of shallow excavations can 
cave in unless they are temporarily shored. 

The land capability units are Vle-5, dryland, and IVe- 
11, irrigated. The Valentine soil is in the Sands range site 
and in windbreak suitability group 7. The Dunday soil is 
in the Sandy range site and in windbreak suitability group 
5. 


VmD—Valentine-Els fine sands, 0 to 9 percent 
slopes. These deep soils are in valleys in the sandhills. 
The excessively drained, gently sloping to strongly 
sloping Valentine soil formed in sandy windblown 
material on low dunes. The deep, nearly level, somewhat 
poorly drained Els soil formed in mixed eolian and 
alluvial sandy material in swales between the dunes. It is 
subject to rare flooding. Areas range from 10 to 300 
acres in size. They are 50 to 65 percent Valentine soil 
and 20 to 35 percent Els soil. The two soils occur as 
areas so intricately mixed that separating them in 
mapping is not practical. 

Typically, the Valentine soil has a surface layer of 
grayish brown, loose fine sand about 5 inches thick. The 
transition layer is light brownish gray, loose fine sand 
about 6 inches thick. The underlying material to a depth 
of more than 60 inches is very pale brown fine sand. In a 
few places the surface layer is loamy sand or loamy fine 
sand. 

Typically; the Els soil has a surface layer of dark 
grayish brown, very friable fine sand about 6 inches 
thick. The transition layer is grayish brown, loose fine 
sand about 10 inches thick. The underlying material to a 
depth of more than 60 inches is very pale brown fine 
sand that has strong brown mottles. In a few places the 
surface layer is loamy fine sand. In a few areas loamy or 
gravelly material is below a depth of 20 inches. 

Included with these soils in mapping are small areas of 
Ipage, Marlake, and Tryon soils. The moderately well 
drained Ipage soils are in areas between the Valentine 
and Els soils. The very poorly drained Marlake and 
poorly drained or very poorly drained Tryon soils are in 
the lower positions on the landscape. Also included are 
blowouts and some areas of the Valentine soils that 
have a slope of more than 9 percent. Included areas 
make up 10 to 15 percent of the unit. 

Permeability is rapid in the Valentine and Els soils, and 
the available water capacity is low. Organic matter 
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content is low in the Valentine soil and moderately low in 
the Els soil. The water intake rate is very high in both 
soils. Runoff is slow or very slow. The depth to the 
seasonal high water table in the Els soil ranges from 
about 1.5 feet in wet years to 3.0 feet in dry years. 

Most of the acreage supports native grasses and is 
used as range or hayland. A small acreage is used for 
irrigated crops. Because of droughtiness and the hazard 
of soil blowing, these soils are generally unsuited to 
dryland crops. If irrigated, they are suited to small grain, 
alfalfa, and introduced grasses. Also, corn and soybeans 
can be grown in areas where the slope is less than 6 
percent. The soils are unsuitable for gravity irrigation but 
can be irrigated by sprinklers. The Els soil is commonly 
too wet for cultivation during the wettest periods. During 
dry years, however, the crops can benefit from 
subirrigation in this soil. A drainage system is needed in 
some areas. Unless the surface is protected by crops or 
crop residue, soil blowing is a hazard. It can be 
controlled by planting winter cover crops and close- 
growing crops and by leaving crop residue on the 
surface. Grazing of crop residue should be restricted. 
Applying barnyard manure increases the organic matter 
content and improves fertility. 

These soils are suited to range. The climax vegetation 
on the Valentine soil is dominated by sand bluestem, 
prairie sandreed, little bluestem, and needleandthread. 
These species make up 75 percent or more of the total 
annual production on this soil. Blue grama, indiangrass, 
sand dropseed, switchgrass, sedges, and other annual 
and perennial grasses, forbs, and shrubs make up the 
rest. Under continuous heavy grazing, sand bluestem, 
sand lovegrass, little bluestem, switchgrass, and 
indiangrass decrease in abundance. Initially, these 
Species are replaced by needleandthread, prairie 
sandreed, hairy grama, sand dropseed, sedges, sandhill 
muhly, annual grasses, and forbs. If overgrazing 
continues for many years, the native plants lose vigor 
and are unable to stabilize the site. Under these 
conditions, excessive soil blowing occurs and blowouts 
form. 

The climax vegetation on the Els soil is dominated by 
big bluestem, little bluestem, indiangrass, switchgrass, 
prairie cordgrass, and various sedges and rushes. These 
species make up 80 percent or more of the total annual 
production on this soil. Plains bluegrass, slender 
wheatgrass, western wheatgrass, and forbs make up the 
rest. Under continuous heavy grazing or improper haying, 
big bluestem, little bluestem, indiangrass, switchgrass, 
and prairie cordgrass decrease in abundance. Initially, 
these species are replaced by sideoats grama, western 
wheatgrass, Kentucky bluegrass, foxtail barley, slender 
wheatgrass, green muhly, and various sedges and 
rushes. Timothy, redtop, and clover also increase in 
abundance if they have been overseeded. If overgrazing 
or improper haying continues for many years, bluegrass, 
sedges, rushes, clover, and other forbs, such as Baldwin 
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ironweed, dominate the site. When the surface layer is 

wet, overgrazing and heavy machinery traffic can cause 
surface compaction and the formation of small mounds 
and ruts, which hinder grazing and haying. 

If the range is in excellent condition, the suggested 
initial stocking rate is 0.8 animal unit month per acre on 
the Valentine soil and 1.7 animal unit months per acre 
on the Els soil. A planned grazing system that includes 
proper grazing use, timely deferment of grazing and 
haying, and restricted use during wet periods helps to 
maintain or improve the range condition. Livestock tend 
to overuse areas near watering and salting facilities. The 
areas away from the watering facilities may be 
underused. The Els soil is generally grazed more heavily 
than the Valentine soil. Properly located fences, livestock 
water, and salting facilities can result in a more uniform 
distribution of grazing. Locating the salting facilities away 
from the watering facilities and relocating them each 
time that salt is provided help to prevent excessive 
trampling and local overuse. 

If properly managed, a cover of range plants is very 
effective in controlling soil blowing and water erosion. 
Abandoned cropland should be reseeded to a suitable 
native grass mixture. 

If these soils are used as hayland, mowing should be 
regulated so that the grasses remain vigorous. It should 
be avoided during the period between the boot stage 
and seed maturity. Mowing before the dominant grasses 
reach the boot stage allows the plants to recover. Most 
of the carbohydrate storage occurs between this stage 
and seed maturity. For the dominant grasses, the 
maximum storage of these food reserves is completed 
by the frost period. The quality of the hay is higher when 
the grasses are cut earlier. After the soil is frozen, 
livestock can graze without damaging the meadows. 
They should be removed before the frost leaves the soil 
in the spring. A proper mowing height helps to maintain 
the stand of grasses and high forage production. It 
should not be less than 3 inches. 

These soils are suited to the trees and shrubs grown 
as windbreaks. The Valentine soil is so loose, however, 
that seedlings should be planted in shallow furrows with 
as little disturbance of the surface as possible. Young 
seedlings can be damaged by windblown sand. Strips of 
sod are needed between the tree rows. The species 
selected for planting on the Els soil should be those that 
can withstand occasional wetness. Establishing trees 
can be difficult during wet periods. Weeds and 
undesirable grasses can be controlled by cultivating with 
conventional equipment. The areas near the trees can 
be rototilled or hoed by hand. 

These soils readily absorb but do not adequately filter 
the effluent in septic tank absorption fields. The poor 
filtering capacity can result in the pollution of ground 
water. Fill material can elevate absorption fields and the 
bottom of sewage lagoons a sufficient distance above 
the seasonal high water table in the Els soil. Lining or 
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sealing the lagoon helps to prevent seepage. In areas of 
the Els soil, the lagoon should be diked because of the 
hazard of flooding. 

The sides of shallow excavations in these soils can 
cave in unless they are temporarily shored. Excavations 
in the Els soil should be made during dry periods. The 
Valentine soil is suitable as a site for dwellings and local 
roads. Dwellings on the Els soil should be constructed 
on elevated, well compacted fill material, which helps to 
protect the site against flooding and helps to overcome 
the wetness caused by the seasonal high water table. 

Wetness, flooding, and frost action are limitations if 
the Els soil is used as a site for local roads and streets. 
Building the roads on suitable, well compacted fill 
material and providing adequate side ditches and 
culverts help to prevent the road damage caused by 
flooding and wetness. The damage caused by frost 
action can be minimized by a good surface drainage 
system and by a gravel moisture barrier in the subgrade. 
Crowning the road by grading and establishing adequate 
side ditches help to provide the needed surface 
drainage. 

The land capability units are Vle-5, dryland, and IVe- 
12, irrigated. The Valentine soil is in the Sands range site 
and in windbreak suitability group 7. The Els soil is in the 
Subirrigated range site and in windbreak suitability group 
28. 
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Prime farmland is one of several kinds of important 
farmland defined by the U.S. Department of Agriculture. 
It is of major importance in meeting the Nation's short- 
and long-range needs for food and fiber. Because the 
supply of high quality farmland is limited, the U.S. 
Department of Agriculture recognizes that responsible 
levels of government, as well as individuals, should 
encourage and facilitate the wise use of our Nation's 
prime farmland. 

Prime farmland, as defined by the U.S. Department of 
Agriculture, is the land that is best suited to food, feed, 
forage, fiber, and oilseed crops. It may be cultivated 


land, pasture, woodland, or other land, but it is not urban 
and built-up land or water areas. It either is used for food 
or fiber crops or is available for those crops. The soil 
qualities, growing season, and moisture supply are those 
needed for a well managed soil to produce a sustained 
high yield of crops in an economic manner. Prime 
farmland produces the highest yields with minimal inputs 
of energy and economic resources, and farming it results 
in the least damage to the environment. 

Prime farmland has an adequate and dependable 
supply of moisture from precipitation or irrigation. The 
temperature and growing season are favorable. The level 
of acidity or alkalinity is acceptable. Prime farmland has 
few or no rocks and is permeable to water and air. It is 
not excessively erodible or saturated with water for long 
periods and is not frequently flooded during the growing 
season. The slope ranges mainly from 0 to 6 percent. 
More detailed information about the criteria tor prime 
farmland is available at the local office of the Soil 
Conservation Service. 

About 7,700 acres in the survey area, or 2 percent of 
the total acreage, meets the soil requirements for prime 
farmland. A recent trend in land use in some parts of the 
county has been the loss of some prime farmland to 
industrial and urban uses. The loss of prime farmland to 
other uses puts pressure on marginal lands, which 
generally are more erodible, droughty, and less 
productive and cannot be easily cultivated. 

The map units in the survey area that are considered 
prime farmland are listed in table 5. This list does not 
constitute a recommendation for a particular land use. 
The extent of each listed map unit is shown in table 4. 
The location is shown on the detailed soil maps at the 
back of this publication. The soil qualities that affect use 
and management are described under the heading 
"Detailed Soil Map Units." 

Some soils that have a seasonal high water table 
qualify for prime farmland only in areas where this 
limitation has been overcome by drainage measures. 
The need for these measures is indicated after the map 
unit name in table 5. Onsite evaluation is needed to 
determine whether or not this limitation has been 
overcome by corrective measures. 
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Use and Management of the Soils 


This soil survey is an inventory and evaluation of the 
soils in the survey area. It can be used to adjust land 
uses to the limitations and potentials of natural 
resources and the environment. Also, it can help avoid 
soil-related failures in land uses. 

In preparing a soil survey, soil scientists, 
conservationists, engineers, and others collect extensive 
field data about the nature and behavior characteristics 
of the soils. They collect data on erosion, droughtiness, 
flooding, and other factors that affect various soil uses 
and management. Field experience and collected data 
on soil properties and performance are used as a basis 
in predicting soil behavior. 

Information in this section can be used to plan the use 
and management of soils for crops and pasture; as 
rangeland; for windbreaks; as sites for buildings, sanitary 
facilities, highways and other transportation systems, and 
parks and other recreation facilities; and for wildlife 
habitat. It can be used to identify the potentials and 
limitations of each soil for specific land uses and to help 
prevent construction failures caused by untavorable soil 
properties. 

Planners and others using soil survey information can 
evaluate the effect of specific land uses on productivity 
and on the environment in all or part of the survey area. 
The survey can help planners to maintain or create a 
land use pattern in harmony with the natural soil. 

Contractors can use this survey to locate sources of 
sand and gravel, roadfill, and topsoil. They can use it to 
identify areas where bedrock, wetness, or very firm soil 
layers can cause difficulty in excavation. 

Health officials, highway officials, engineers, and 
others may also find this survey useful. The survey can 
help them plan the safe disposal of wastes and locate 
Sites for pavements, sidewalks, campgrounds, 
playgrounds, lawns, and trees and shrubs. 

The soils in the survey area are assigned to various 
interpretive groups at the end of each map unit 
description. The groups for each map unit also are 
shown in the section "Interpretive Groups," which 
follows the tables at the back of this survey. 


Crops and Pasture 


By William E. Reinsch, conservation agronomist, and Orville Indra, 
Soil scientist, Soil Conservation Service. 


General management needed for crops and pasture is 
suggested in this section. The crops or pasture plants 
best suited to the soils, including some not commonly 
grown in the survey area, are identified; the system of 
land capability classification used by the Soil 
Conservation Service is explained; and the estimated 
yields of the main crops are listed for each soil. 

Planners of management systems for individual fields 
or farms should consider the detailed information given 
in the description of each soil under "Detailed Soil Map 
Units." Specific information can be obtained from the 
local office of the Soil Conservation Service or the 
Cooperative Extension Service. 

Most of the land in Wheeler County is used for 
agricultural purposes. Less than 25 percent of the 
farmland is used as cropland. Corn is the chief crop. 


Management for Dryland Crops 


Many of the soils in Wheeler County are suitable for 
dryland crops. Good management of the areas used for 
these crops reduces the runoff rate and the hazards of 
soil blowing and water erosion, conserves moisture, and 
improves tilth. 

Water erosion reduces crop production and results in 
sedimentation. Productivity is reduced when the fertile 
surface layer is lost and part of the subsoil, which is 
lower in content of organic matter, is incorporated into 
the surface layer. When erosion occurs, sediment rich in 
nutrients enters streams and ponds. Measures that 
control water erosion minimize this pollution. They also 
reduce the amount of fertilizer needed in cropped areas 
by helping to prevent the removal of plant nutrients. 

Terraces, contour farming, grassed waterways, and 
conservation tillage systems that keep crop residue on 
the surface help to contro! water erosion, increase the 
water intake rate, reduce the runoff rate, and conserve 
moisture. Keeping crop residue on the surface or 
establishing a protective plant cover minimizes sealing 
and crusting during and after heavy rains. In winter 
stubble catches drifting snow and thus increases the 
moisture supply. 

Soil blowing is a major hazard in Wheeler County. It 
can be controlled by crop residue management, 
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conservation tillage, contour stripcropping, and field 
windbreaks. The overall hazard of erosion can be 
reduced if the more productive soils are used for row 
crops and the steeper, more erosive soils are used for 
close-grown crops, such as small grain, alfalfa, or 
grasses for hay and pasture. In many areas excessive 
soil loss can be prevented only by proper land use. 

Insufficient rainfall commonly limits crop production in 
Wheeler County. A cropping system and management 
practices that prevent excessive soil loss and conserve 
moisture are needed on all cropland in the county. 
Proper management practices and a suitable cropping 
sequence help to maintain tilth and fertility, help to 
maintain a plant cover that protects the soil against 
erosion, and control weeds, insects, and diseases. 

The management practices and cropping sequence 
vary, depending on the kind of soil. For example, the 
management practices on Dunday loamy fine sand, 3 to 
6 percent slopes, should include a conservation tillage 
system of row crop production. In row cropped areas of 
Uly silt loam, 3 to 6 percent slopes, terraces, contour 
farming, and crop residue management are needed to 
control water erosion and soil blowing and to maintain 
fertility and tilth. In cultivated areas of class ll soils, such 
as Hord silt loam, 1 to 3 percent slopes, and of class لا‎ 
soils, such as Anselmo fine sandy loam, 2 to 6 percent 
slopes, leaving crop residue on the surface throughout 
the winter, adding fertilizer or feedlot manure, and 
applying a system of conservation tillage help to control 
erosion. On class IVe-5 soils, such as Dunday loamy fine 
sand, 0 to 3 percent slopes, erosion can be controlled 
by leaving crop residue on the surface throughout the 
winter and by applying a system of conservation tillage 
that leaves 50 percent of the corn, sorghum, or small 
grain residue on the surface after planting. 

Care is needed when a seedbed is prepared or weeds 
are removed through cultivation. Excessive tillage breaks 
down the granular structure of the surface layer and thus 
results in deterioration of tilth. Steps in the tillage 
process should be limited to those that are essential. 
Various conservation tillage practices can be used in the 
county. No-till, till-plant, disk-plant, and chisel-plant, for 
example, are well suited to the soils used for row crops. 
Grasses can be planted by drilling into a cover of stubble 
without further seedbed preparation. 

On all soils that are used for cultivated crops or for 
pasture, soil tests are needed to determine the need for 
additional plant nutrients. The kind and amount of 
fertilizer to be applied should be based on the results of 
these tests and on the moisture content of the soil when 
the fertilizer is applied. If the subsoil is dry or rainfall is 
below normal, the amount of nitrogen fertilizer applied 
should be slightly reduced. Nitrogen fertilizer is beneficial 
on all soils used for nonlegume crops. Phosphorus and 
zinc are needed on the more eroded soils and in areas 
that have been cut during the construction of terraces or 
diversions. Dryland crops require smaller amounts of 
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fertilizer than irrigated crops because the plant 
population is generally lower. 

Some soils in Wheeler County are somewhat poorly 
drained because of a moderately high water table. Open 
drainage ditches and underground tile can lower the 
water table if suitable outlets are available. If the water 
table cannot be lowered sufficiently for good crop 
growth, the crops selected for planting should be those 
that can withstand wet conditions. 


Management for Irrigated Crops 


About 60 percent of the cropland in Wheeler County 
was irrigated in 1982 (4). More than 90 percent of the 
irrigated cropland was used for corn. The rest was used 
for alfalfa. Either furrow or sprinkler systems are suitable 
in the areas used for corn or other row crops. Alfalfa can 
be irrigated by border, contour ditch, corrugation, or 
sprinkler systems. 

The cropping sequence on soils that are well suited to 
irrigation is dominated by row crops. Including alfalfa and 
grasses in the cropping sequence helps to control the 
plant diseases and insects that are common if the same 
crop is grown year after year. Cultivated areas of Dunday 
loamy fine sands, page loamy sands, and Valentine fine 
sands are highly susceptible to soil blowing. If these 
soils are irrigated, crop residue should be left on the 
surface until the spring crop is planted. A minimum of 
3,500 pounds of standing cornstalks per acre is needed. 
The cornstalks should be about 16 inches tall. The 
protective cover of crop residue not only helps to 
prevent excessive soil loss but also helps to conserve 
the supply of irrigation water by reducing the runoff and 
evaporation rates and increasing the water intake rate. 

If a sprinkler system is used, water should be applied 
at a rate that allows the soil to absorb the water and that 
does not result in excessive runoff. Sprinklers can be 
used on the more sloping soils as well on nearly level 
ones. They can be used on coarse textured soils, such 
as Dunday loamy fine sand, 3 to 6 percent slopes, if 
measures that control soil blowing are applied. In 
summer much of the water is lost through evaporation. 
Wind drift can result in an uneven distribution of water. 
Watering at night, when wind velocities are usually 
lowest and temperatures are lower, reduces the amount 
of water lost through evaporation and improves water 
distribution. 

Because soil holds a limited amount of water, irrigation 
water or precipitation is needed at regular intervals to 
keep the soil moist. The interval between applications 
varies, depending on the crop, the soil, and the amount 
of moisture in the soil. The application rate should not 
exceed the water intake rate of the soil. 

Sandy soils in Wheeler County hold about 1 inch of 
available water per foot of soil. A soil that is 4 feet deep 
and is planted to a crop that has roots extending to a 
depth of 4 feet supplies about 4 inches of available 
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water to the crop. For maximum efficiency, irrigation 
should be started when about half of the available water 
has been used by the plants. The irrigation system 
should replace water at a rate that ensures a stable. 
water supply for the plants. 

Irrigated soils generally produce higher yields than 
nonirrigated soils. Consequently, the plants remove more 
nutrients, particularly nitrogen and phosphorus. Returning 
all crop residue to the soil and adding feedlot manure 
and commercial fertilizer help to maintain the supply of 
plant nutrients. Most of the grain crops grown in Wheeler 
County respond well to applications of nitrogen fertilizer. 
In areas where the surface has been disturbed by land 
leveling, particularly where the topsoil has been 
removed, plants respond well to applications of 
phosphorus, zinc, and iron. The kinds and amounts of 
fertilizer needed for specific crops should be determined 
by soil tests. 

The soils in Wheeler County that are suitable for 
irrigation are assigned to irrigation design groups. These 
groups are described in an irrigation guide for Nebraska 
(7). If applicable, an irrigation capability unit is specified 
at the end of the description under the heading 
"Detailed Soil Map Units." The Arabic number at the end 
of the irrigated capability unit indicates the design group 
to which the soil is assigned. 

Assistance in planning and designing an irrigation 
System can be obtained from the local office of the Soil 
Conservation Service or from the Cooperative Extension 
Service. 


Weed Control 


Weeds can be controlled by a proper cropping 
sequence. Rotating different crops in a planned 
sequence not only helps to control weeds but also 
increases productivity and the organic matter content. 

Applications of herbicide also are effective in 
controlling weeds. The kind and amount of herbicide to 
be applied should be determined by the kind of soil. The 
colloidal clay and humus fraction of the soil is 
responsible for most of the chemical activity in the soil. 
Applications of an excessive amount of herbicide can 
result in crop damage on sandy soils, which have a low 
content of colloidal clay, and on soils that are 
moderately low or low in content of organic matter. 


Management of Pasture and Hayland 


Hayland or pasture should be managed for maximum 
production. Once a pasture is established, the grasses 
should be kept productive. A planned grazing system 
that meets the needs of the plants and results in a 
uniform distribution of grazing is needed. Most forage 
plants are a good source of minerals, vitamins, protein, 
and other nutrients. A well managed pasture can provide 
a balanced ration throughout the growing season. 

A mixture of suitable grasses and legumes can be 
grown on many kinds of soil. Grasses and legumes can 
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be grown in rotation with grain crops. They improve soil 
structure and tilth, add organic matter, and help to 
control erosion. As a result, they are ideal for use in a 
conservation cropping system. 

In both irrigated and nonirrigated areas of pasture and 
hayland, additional plant nutrients are needed before 
maximum vigor and growth can be achieved. The kinds 
and amounts of fertilizer needed should be determined 
by soil tests. The most commonly grown grasses on 
irrigated pastures are smooth brome and orchardgrass. 
Other grasses that are suitable for irrigation are 
intermediate wheatgrass, meadow brome, and creeping 
foxtail. The legumes that can be grown on irrigated or 
nonirrigated pastures include alfalfa, birdsfoot trefoil, and 
cicer milkvetch. 

Irrigated pasture is an economic alternative to irrigated 
cropland. Converting cropland to irrigated pasture helps 
to control erosion. 

The grasses that can be grown on nonirrigated 
pasture include smooth brome, intermediate wheatgrass, 


-meadow brome, tall fescue, and orchardgrass. When 


planted as a single species on nonirrigated land, some 
native, warm-season grasses can be grown on cool- 
season pastures to improve forage quality during the 
grazing season. Switchgrass, indiangrass, and big 
bluestem are examples of native, warm-season grasses 
that can provide high-quality forage during the summer if 
a planned grazing system is applied. 


Yields Per Acre 


The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown in table 6. In any given year, yields may be 
higher or lower than those indicated in the table because 
of variations in rainfall and other climatic factors. The 
land capability classification of each map unit also is 
shown in the table. 

The yields are based mainly on the experience and 
records of farmers, conservationists, and extension 
agents. Available yield data from nearby counties and 
results of field trials and demonstrations are also 
considered. 

The management needed to obtain the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Management can include drainage, erosion 
control, and protection from flooding; the proper planting 
and seeding rates; suitable high-yielding crop varieties; 
appropriate and timely tillage; control of weeds, plant 
diseases, and harmful insects; favorable soil reaction 
and optimum levels of nitrogen, phosphorus, potassium, 
and trace elements for each crop; effective use of crop 
residue, barnyard manure, and green manure crops; and 
harvesting that ensures the smallest possible loss. 

For yields of irrigated crops, it is assumed that the 
irrigation system is adapted to the soils and to the crops 
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grown, that good quality irrigation water is uniformly 
applied as needed, and that tillage is kept to a minimum. 

The estimated yields reflect the productive capacity of 
each soil for each of the principal crops. Yields are likely 
to increase as new production technology is developed. 
The productivity of a given soil compared with that of 
other soils, however, is not likely to change. 

Crops other than those shown in table 6 are grown in 
the survey area, but estimated yields are not listed 
because the acreage of such crops is small. The local 
office of the Soil Conservation Service or of the 
Cooperative Extension Service can provide information 
about the management and productivity of the soils for 
those crops. 


Land Capability Classification 


Land capability classification shows, in a general way, 
the suitability of soils for most kinds of field crops. Crops 
that require special management are excluded. The soils 
are grouped according to their limitations for field crops, 
the risk of damage if they are used for crops, and the 
way they respond to management. The criteria used in 
grouping the soils do not include major and generally 
expensive landforming that would change slope, depth, 
or other characteristics of the soils, nor do they include 
possible but unlikely major reclamation projects. 
Capability classification is not a substitute for 
interpretations designed to show suitability and 
limitations of groups of soils for rangeland, for woodland, 
and for engineering purposes. 

In the capability system, soils are generally grouped at 
three levels: capability class, subclass, and unit. These 
levels are defined in the following paragraphs. 

Capability classes, the broadest groups, are 
designated by Roman numerals | through VIII. The 
numerals indicate progressively greater limitations and 
narrower choices for practical use. The classes are 
defined as follows: 

Class ۱ soils have few limitations that restrict their use. 

Class I! soils have moderate limitations that reduce the 
choice of plants or that require moderate conservation 
practices. 

Class III soils have severe limitations that reduce the 
choice of plants or that require special conservation 
practices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants or that require very careful 
management, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation. 

Class VIII soils and miscellaneous areas have 
limitations that nearly preclude their use for commercial 
crop production. 
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Capability subclasses are soil groups within one class. 
They are designated by adding a small letter, e, w, s, or 
c, to the class numeral, for example, lle. The letter e 
shows that the main limitation is risk of erosion unless 
close-growing plant cover is maintained; w shows that 
water in or on the soil interferes with plant growth or 
cultivation (in some soils the wetness can be partly 
corrected by artificial drainage); s shows that the soil is 
limited mainly because it is shallow, droughty, or stony; 
and c, used in only some parts of the United States, 
shows that the chief limitation is climate that is very cold 
or very dry. 

In class | there are no subclasses because the soils of 
this class have few limitations. Class Y contains only the 
subclasses indicated by w, s, or c because the soils in 
class V are subject to little or no erosion. They have 
other limitations that restrict their use to pasture, 
rangeland, woodland, wildlife habitat, or recreation. 

Capability units are soil groups within a subclass. The 
soils in a capability unit are enough alike to be suited to 
the same crops and pasture plants, to require similar 
management, and to have similar productivity. Capability 
units are generally designated by adding an Arabic 
numeral to the subclass symbol, for example, Vw-7 or 
۷۵۰ 

The acreage of soils in each capability class and 
subclass is shown in table 7. The capability classification 
of each map unit is given in the section "Detailed Soil 
Map Units" and in the yields table. 


Rangeland 


Prepared by Peter N. Jensen, range conservationist, Soil 
Conservation Service. 


Range makes up approximately 72 percent of the total 
agricultural land in Wheeler County. It is throughout the 
county. The greatest concentration is in the Valentine 
and Dunday-Valentine-Boelus soil associations (fig. 14), 
which are described under the heading “General Soil 
Map Units." The Elsmere-Loup-lpage, Els-Valentine- 
Ipage, and Valentine-Els associations are used 
dominantly for either grazing or native hay. The sandy 
soils on uplands are used mainly for range. In some 
areas of these soils, center-pivot systems irrigate corn or 
alfalfa hay. The ranches in Wheeler County average 
about 3,000 acres in size. Some are 25,000 acres or 
more. 

Raising of livestock is the largest agricultural industry 
in the county. The livestock are mainly cow and calf 
herds. The calves are sold in the fall as feeders. The 
range is generally grazed from late spring to early fall. In 
the fall livestock graze the regrowth of native meadows 
or corn residue on irrigated cropland. They are fed native 
or alfalfa hay during the winter and early spring. Also, the 
forage from range is supplemented by protein in the fall 
and winter. 
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Figure 14.—An area of Valentine loamy fine sand, 0 to 3 percent slopes, used as range. 


In areas that have similar climate and topography, 
differences in the kind and amount of vegetation 
produced on rangeland are closely related to the kind of 
soil. Effective management is based on the relationship 
between the soils and vegetation and water. 

Table 8 shows, for nearly every soil, the range site; 
the total annual production of vegetation in favorable, 
normal, and unfavorable years; the characteristic 
vegetation; and the average percentage of each species. 
Only those soils that áre used as rangeland or are suited 
to use as rangeland are listed. An explanation of the 
column headings in table 8 follows. 

A range site is a distinctive kind of rangeland that 
produces a characteristic natural plant community that 
differs from natural plant communities on other range 
sites in kind, amount, and proportion of range plants. 
The relationship between soils and vegetation was 
ascertained during this survey; thus, range sites 


generally can be determined directly from the soil map. 
Soil properties that affect moisture supply and plant 
nutrients have the greatest influence on the productivity 
of range plants. Soil reaction, salt content, and a 
seasonal high water table are also important. Most of the 
range in Wheeler County is in the Wet Subirrigated, 
Subirrigated, Sandy, Sands, and Choppy Sands range 
sites. The remaining areas are in the Wetland, Saline 
Subirrigated, Sandy Lowland, Silty, Limy Upland, Thin 
Loess, Silty Overflow, and Silty Lowland range sites. 
Total production is the amount of vegetation that can 
be expected to grow annually on well managed 
rangeland that is supporting the potential natural plant 
community. It includes ail vegetation, whether or not it is 
palatable to grazing animals. It includes the current 
year's growth of leaves, twigs, and fruits of woody 
plants. It does not include the increase in stem diameter 
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of trees and shrubs. It is expressed in pounds per acre 
of air-dry vegetation for favorable, normal, and 
unfavorable years. In a favorable year, the amount and 
distribution of precipitation and the temperatures make 
growing conditions substantially better than average. In a 
normal year, growing conditions are about average. In an 
unfavorable year, growing conditions are well below 
average, generally because of low available soil 
moisture. 

Dry weight is the total annual yield per acre of air-dry 
vegetation. Yields are adjusted to a common percent of 
air-dry moisture content. The relationship of green weight 
to air-dry weight varies according to such factors as 
exposure, amount of shade, recent rains, and 
unseasonable dry periods. 

Characteristic vegetation—the grasses, forbs, and 
shrubs that make up most of the potential natural plant 
community on each soil—is listed by common name. 
Under composition, the expected percentage of the total 
annual production is given for each species making up 
the characteristic vegetation. The amount that can be 
used as forage depends on the kinds of grazing animals 
and on the grazing season. 

Range management requires a knowledge of the kinds 
of soil and of the potential natural plant community. It 
also requires an evaluation of the present range 
condition. Range condition is determined by comparing 
the present plant community with the potential natural 
plant community on a particular range site. The more 
closely the existing community resembles the potential 
community, the better the range condition. Range 
condition is an ecological rating only. 

The objective in range management is to control 
grazing so that the plants growing on a site are about 
the same in kind and amount as the potential natural 
plant community for that site. Such management 
generally results in the optimum production of 
vegetation, control of undesirable brush species, 
conservation of water, and control of erosion. 
Sometimes, however, a range condition somewhat below 
the potential meets grazing needs, provides wildlife 
habitat, and protects soil and water resources. 

Some of the range in Wheeler County has been 
overgrazed. Approximately 60 percent of the range is 
producing less than half of its potential in kind or amount 
of native plants. This decreased production is largely the 
result of the overuse caused by overstocking and poor 
livestock distribution. 

Range management that maintains or improves the 
range condition is needed on all range used for grazing. 
It includes (1) proper grazing use that maintains an 
adequate cover of vigorous plants; (2) deferred grazing, 
or resting grazing land during the carbohydrate storage 
period of the key plants; and (3) a planned grazing 
system, whereby the pastures are alternately grazed and 
rested in a planned sequence. Also, properly locating 
fences, providing livestock watering facilities, such as 
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wells and stock ponds, and moving salt to areas where 
grazing is desired help to achieve a more uniform 
distribution of grazing. 

On certain Sandy and Sands range sites, production 
on abandoned cropland, dryland or irrigated, can be 
improved by planting a mixture of suitable native 
grasses. After establishment, production can be 
maintained by proper management. Enclosing 
unstabilized blowouts with fences and shaping, seeding, 
and mulching them help to protect the grasses in 
adjacent areas from windblown sand. 

Native meadows make up a significant percentage of 
the range in Wheeler County. They are used for the 
production of native hay. The range is generally used for 
meadow, however, in areas where the water table is 
high. These areas are assigned to the Wetland, Wet 
Subirrigated, Subirrigated, and Saline Subirrigated range 
Sites. The dominant vegetation is big bluestem, little 
bluestem, indiangrass, switchgrass, prairie cordgrass, 
reedgrasses, and various sedges. Mowing has reduced 
the formerly large population of native wild flowers. 

Forage production on native meadows can be 
maintained or improved by proper management. The 
optimum time for mowing is prior to the flowering period 
of the grasses. The maximum storage of carbohydrates 
occurs during the period when the seed is mature. This 
period coincides with the frost period for the dominant 
grasses. A proper mowing height helps to maintain the 
stand of grasses and high forage production. Mowing 
closer than 3 inches reduces plant vigor. 

Meadows should not be grazed when the water table 
is within a depth of 6 inches. Grazing when the soil is 
wet causes the formation of small bogs or mounds, 
which hinder mowing during subsequent years. Meadows 
can be grazed after frost following the hay harvest. 

Technical assistance in managing range and hayland 
can be obtained from the local office of the Soil 
Conservation Service. 


Native Woodland 


Prepared by Keith A. Ticknor, forester, Soil Conservation Service. 


Trees are abundant in Wheeler County, especially on 
the bottom land. Only a small percentage of the trees 
are native. The woodland generally occurs as clumps or 
narrow strips of trees in wet areas. Also, some block 
plantings have been made on timber claims and on 
blowouts. 

Eastern cottonwood and black willow grow well along 
the major drainageways and in other wet areas. The 
block plantings on blowouts consist of eastern redcedar, 
jack pine, and ponderosa pine. The trees on timber 
claims are black locust, eastern cottonwood, and green 
ash. They generaily were planted in areas where the 
water table is within reach of the tree roots. 
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Some of the trees are cut tor firewood and lumber, but 
commercial use of the woodland for wood products is 
very limited. The wooded areas are not large enough to 
be of commercial value. 


Windbreaks and Environmental Plantings 
Prepared by Keith A. Ticknor, forester, Soil Conservation Service. 


Trees have been planted at various times on most 
farmsteads and ranch headquarters in Wheeler County. 
Windbreaks that protect livestock in areas away from the 
headquarters also are important. Eastern redcedar and 
eastern cottonwood are the most common trees in 
windbreaks (fig. 15). Other common species are Siberian 
elm, green ash, hackberry, honeylocust, jack pine, and 
ponderosa pine. 

New windbreaks are continually needed because old 
trees pass maturity and deteriorate and because some 
trees are destroyed by insects, diseases, or storms. 
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Also, new windbreaks are needed in areas where 
farming or ranching is expanding. 

Field windbreaks or shelterbelts are numerous 
throughout the county. Some consist of 8 to 10 rows of 
trees and shrubs, while others are a single row of trees 
along a road, field boundary, or property line. Many field 
windbreaks were planted under the Prairie States Tree 
Planting Program in the 1930's and 1940's. 

The multiple-row shelterbelts consist of eastern 
redcedar, ponderosa pine, Russian mulberry, American 
plum, black locust, honeylocust, green ash, hackberry, 
Siberian elm, and eastern cottonwood. Most of the 
single-row or narrow field windbreaks consist of eastern 
redcedar and eastern cottonwood. Eastern redcedar 
commonly grows in the understory of large cottonwood 
trees. 

Many field windbreaks and shelterbelts were removed 
when fields were enlarged so that they could 
accommodate center-pivot irrigation systems. Also, some 
windbreaks have reached maturity and are deteriorating. 
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Figure 15.—Farmstead and fleld windbreaks of eastern redcedar on Dunday and Valentine soils. 
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Renovation through thinning, removal, and replanting is 
needed. Planting in the corners or around the borders of 
the irrigated fields can compensate for some of the trees 
that have been removed. 

In order for windbreaks and environmental plantings to 
fulfill their intended purpose, the species selected for 
planting should be suited to the soil on the site. 
Selecting suitable species helps to ensure survival and a 
maximum growth rate. Permeability, available water 
capacity, fertility, soil texture, soil depth, and drainage 
greatly affect the growth rate. 

Establishing trees and shrubs is somewhat difficult in 
Wheeler County because of dry conditions and 
competition from other vegetation. Proper site 
preparation before planting and control of plant 
competition after planting are important management 
concerns. Supplemental watering is needed when the 
seedlings are becoming established. Dead trees should 
be replaced. 

Windbreaks protect livestock, buildings, and yards 
from wind and snow. They also protect fruit trees and 
gardens, and they furnish habitat for wildlife. Several 
rows of low- and high-growing broadleaf and coniferous 
trees and shrubs provide the most protection. 

Field windbreaks are narrow plantings made at right 
angles to the prevailing wind and at specific intervals 
across the field. The interval depends on the erodibility 
of the soil. Field windbreaks protect cropland and crops 
from wind, help to keep snow on the fields, and provide 
food and cover for wildlife. 

Environmental plantings help to beautify and screen 
houses and other buildings and to abate noise. The 
plants, mostly evergreen shrubs and trees, are closely 
spaced. To ensure plant survival, a healthy planting 
stock of suitable species should be planted properly on a 
well prepared site and maintained in good condition. 

Table 9 shows the height that locally grown trees and 
shrubs are expected to reach in 20 years on various 
soils. The estimates in table 9 are based on 
measurements and observation of established plantings 
that have been given adequate care. They can be used 
as a guide in planning windbreaks and screens. 

At the end of each description under the heading 
"Detailed Soil Map Units," the soil has been assigned to 
a windbreak suitability group. These groups are based 
primarily on the suitability of the soil for the locally 
adapted species, as is indicated by their growth and 
vigor. Detailed interpretations for each windbreak 
suitability group in the county are provided in the 
Technical Guide, which is available in the local office of 
the Soil Conservation Service. 

Additional information on planning windbreaks and 
screens and planting and caring for trees and shrubs 
can be obtained from local offices of the Soil 
Conservation Service or the Cooperative Extension 
Service or from a commercial nursery. 
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Recreation 
Prepared by Robert O. Koerner, biologist, Soil Conservation Service. 


Hunting and fishing on private land are the primary 
recreational activities in Wheeler County (fig. 16). Two 
recreational areas are in the extreme southern part of 
the county. One is Pibel Lake, which is managed by the 
Nebraska Game and Parks Commission. This area is 
made up of 48 acres of land and a 24-acre lake. 
Picnicking and camping are permitted. À boat ramp is 
available. Fishing and hunting are permitted during the 
regular seasons. Other activities include hiking and bird 
watching. The other area is Ericson Lake, which provides 
opportunities for swimming, fishing, and boating. The 
areas along the lake are used as sites for vacation 
homes. 

Assistance in designing farm ponds and recreational 
areas is available at the local office of the Soil 
Conservation Service. 

The soils of the survey area are rated in table 10 
according to limitations that affect their suitability for 
recreation. The ratings are based on restrictive soil 
features, such as wetness, slope, and texture of the 
surface layer. Susceptibility to flooding is considered. Not 
considered in the ratings, but important in evaluating a 
site, are the location and accessibility of the area, the 
size and shape of the area and its scenic quality, 
vegetation, access to water, potential water 
impoundment sites, and access to public sewerlines. The 
capacity of the soil to absorb septic tank effluent and the 
ability of the soil to support vegetation are also 
important. Soils subject to flooding are limited for 
recreation use by the duration and intensity of flooding 
and the season when flooding occurs. In planning 
recreation facilities, onsite assessment of the height, 
duration, intensity, and frequency of flooding is essential. 

In table 10, the degree of soil limitation is expressed 
as slight, moderate, or severe. S/ight means that soil 
properties are generally favorable and that limitations are 
minor and easily overcome. Moderate means that 
limitations can be overcome or alleviated by planning, 
design, or special maintenance. Severe means that soil 
properties are unfavorable and that limitations can be 
offset only by costly soil reclamation, special design, 
intensive maintenance, limited use, or by a combination 
of these measures. 

The information in table 10 can be supplemented by 
other information in this survey, for example, 
interpretations for septic tank absorption fields in table 
13 and interpretations for dwellings without basements 
and for local roads and streets in table 12. 

Camp areas require site preparation, such as shaping 
and leveling the tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary 
facilities and utility lines. Camp areas are subject to 
heavy foot traffic and some vehicular traffic. The best 
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Figure 16.—Blownout land that has been vegetated and developed as a site for a lake. 


soils have mild slopes and are not wet or subject to 
flooding during the period of use. The surface has few or 
no stones or boulders, absorbs rainfall readily but 
remains firm, and is not dusty when dry. Strong slopes 
and stones or boulders can greatly increase the cost of 
constructing campsites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for picnic areas are firm when wet, 
are not dusty when dry, are not subject to flooding 
during the period of use, and do not have slopes or 


stones or boulders that increase the cost of shaping 
sites or of building access roads and parking areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones and boulders, is firm after rains, 
and is not dusty when dry. If grading is needed, the 
depth of the soil over bedrock or a hardpan should be 
considered. 

Paths and trails for hiking and horseback riding should 
require little or no cutting and filling. The best soils are 
not wet, are firm after rains, are not dusty when dry, and 
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are not subject to flooding more than once a year during 
the period of use. They have moderate slopes and few 
or no stones or boulders on the surface. 


Wildlife Habitat 
Prepared by Robert O. Koerner, biologist, Soil Conservation Service. 


The kinds of wildlife habitat in Wheeler County vary, 
depending on the soil, topography, vegetation, slope, 
and drainage pattern. Rangeland wildlife is dominant in 
the sandhills. Mule deer and whitetail deer are the main 
big game species in these areas. Prairie grouse is the 
major upland game species. In cropped areas that are 
irrigated by center-pivot systems, fields of corn and 
alfalfa provide food and cover for pheasant and 
bobwhite quail. Farmstead shelterbelts and field 
windbreaks provide food and winter cover for many 
wildlife species. Mourning doves are throughout the 
county, especially in areas where open water is 
available. 

Many of the blowouts in the sandhills have been 
stabilized with grass and some with eastern redcedar, 
ponderosa pine, and jack pine. These areas provide 
escape and winter cover for deer. 

Swales in areas of the Valentine-Els association 
provide habitat for waterfowl and shore birds. This 
association is described under the heading “General Soil 
Map Units." The bottom land along the main stream 
corridors of Cedar, Beaver, and Clearwater Creeks is 
used as native hayland because the seasonal high water 
table usually prohibits farming. The southeast corner of 
the county generally is farmed. It consists of well 
drained, silty soils in the Coly-Uly and Hobbs-Hord 
associations. The bottom land adjacent to Clear Creek 
and Mud Creek is fertile and produces good crops, both 
dryland and irrigated. This area provides openland 
habitat for pheasant, bobwhite quail, deer, squirrels, and 
cottontail rabbits. 

Soils affect the kind and amount of vegetation that is 
available to wildlife as food and cover. They also affect 
the construction of water impoundments. The kind and 
abundance of wildlife depend largely on the amount and 
distribution of food, cover, and water. Wildlife habitat can 
be created or improved by planting appropriate 
vegetation, by maintaining the existing plant cover, or by 
promoting the natural establishment of desirable plants. 

In table 11, the soils in the survey area are rated 
according to their potential for providing habitat for 
various kinds of wildlife. This information can be used in 
planning parks, wildlife refuges, nature study areas, and 
other developments for wildlife; in selecting soils that are 
suitable for establishing, improving, or maintaining 
specific elements of wildlife habitat; and in determining 
the intensity of management needed for each element of 
the habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor. À rating of good indicates that the element or 
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kind of habitat is easily established, improved, or 
maintained. Few or no limitations affect management, 
and satisfactory results can be expected. A rating of fair 
indicates that the element or kind of habitat can be 
established, improved, or maintained in most places. 
Moderately intensive management is required for 
satisfactory results. A rating of poor indicates that 
limitations are severe for the designated element or kind 
of habitat. Habitat can be created, improved, or 
maintained in most places, but management is difficult 
and must be intensive. A rating of very poor indicates 
that restrictions for the element or kind of habitat are 
very severe and that unsatisfactory results can be 
expected. Creating, improving, or maintaining habitat is 
impractical or impossible. 

The elements of wildlife habitat are described in the 
following paragraphs. 

Grain and seed crops are domestic grains and seed- 
producing herbaceous plants. Soil properties and 
features that affect the growth of grain and seed crops 
are depth of the root zone, texture of the surface layer, 
available water capacity, wetness, slope, surface 
stoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations. Examples of grain and 
seed crops are corn and grain sorghum. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes. Soil properties and features 
that affect the growth of grasses and legumes are depth 
of the root zone, texture of the surface layer, available 
water capacity, wetness, surface stoniness, flood hazard, 
and slope. Soil temperature and soil moisture are also 
considerations. Examples of grasses and legumes are 
intermediate wheatgrass, bromegrass, clover, and alfalfa. 

Wild herbaceous plants are native or naturally 
established grasses and forbs, including weeds. Soil 
properties and features that affect the growth of these 
plants are depth of the root zone, texture of the surface 
layer, available water capacity, wetness, surface 
stoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations. Examples of wild 
herbaceous plants are big bluestem, little bluestem, 
goldenrod, western wheatgrass, and blue grama. 

Hardwood trees and woody understory produce nuts 
or other fruit, buds, catkins, twigs, bark, and foliage. Soil 
properties and features that affect the growth of 
hardwood trees and shrubs are depth of the root zone, 
available water capacity, and wetness. Examples of 
these plants are green ash, hackberry, Siberian elm, and 
eastern cottonwood. Examples of fruit-producing shrubs 
that are suitable for planting on soils rated good are 
Russian-olive, American plum, and common 
chokecherry. 

Coniferous plants furnish browse and seeds. Soil 
properties and features that affect the growth of 
coniferous trees, shrubs, and ground cover are depth of 
the root zone, available water capacity, and wetness. 
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Examples of coniferous plants are ponderosa pine, 
eastern redcedar, and jack pine. 

Shrubs are bushy woody plants that produce fruit, 
buds, twigs, bark, and foliage. Soil properties and 
features that affect the growth of shrubs are depth of the 
root zone, available water capacity, salinity, and soil 
moisture. Examples of shrubs are Siberian peashrub, 
cotoneaster, and skunkbush sumac. 

Wetland plants are annual and perennial wild 
herbaceous plants that grow on moist or wet sites. 
Submerged or floating aquatic plants are excluded. Soil 
properties and features affecting wetland plants are 
texture of the surface layer, wetness, reaction, salinity, 
Slope, and surface stoniness. Examples of wetland 
plants are smartweed, reed canarygrass, prairie 
cordgrass, rushes, sedges, and reeds. 

Shallow water areas have an average depth of less 
than 5 feet. Some are naturally wet areas. Others are 
created by dams, levees, or other water-control 
structures. Soil properties and features affecting shallow 
water areas are depth to bedrock, wetness, surface 
stoniness, slope, and permeability. Examples of shallow 
water areas are marshes, waterfowl feeding areas, and 
ponds. 

The habitat for various kinds of wildlife is described in 
the following paragraphs. 

Habitat for openiand wildlife consists of cropland, 
pasture, meadows, and areas that are overgrown with 
grasses, herbs, shrubs, and vines. These areas produce 
grain and seed crops, grasses and legumes, and wild 
herbaceous plants. The wildlife attracted to these areas 
include bobwhite quail, ring-necked pheasant, 
meadowlark, field sparrow, cottontail rabbit, and skunk. 

Habitat for woodland wildlife consists of areas of 
deciduous plants or coniferous plants or both and 
associated grasses, legumes, and wild herbaceous 
plants. Wildlife attracted to these areas include wild 
turkey, bobwhite quail, thrushes, woodpeckers, squirrels, 
raccoon, deer, and songbirds. 

Habitat for wetland wildlife consists of open, marshy or 
swampy shallow water areas. Some of the wildlife 
attracted to such areas are ducks, geese, herons, shore 
birds, muskrat, mink, and beaver. 

Habitat for rangeland wildlife consists of areas of 
shrubs and wild herbaceous plants. Wildlife attracted to 
rangeland include badgers, deer, and prairie grouse. 


Engineering 


This section provides information for planning land 
uses related to urban development and to water 
management. Soils are rated for various uses, and the 
most limiting features are identified. The ratings are 
given in the following tables: Building site development, 
Sanitary facilities, Construction materials, and Water 
management. The ratings are based on observed 


87 


performance of the soils and on the estimated data and 
test data in the "Soil Properties" section. 

Information in this section is intended for land use 
planning, for evaluating land use alternatives, and for 
planning site investigations prior to design and 
construction. The information, however, has limitations. 
For example, estimates and other data generally apply 
only to that part of the soil within a depth of 5 or 6 feet. 
Because of the map scale, small areas of different soils 
may be included within the mapped areas of a specific 
Sol. 

The information is not site specific and does not 
eliminate the need for onsite investigation of the soils or 
for testing and analysis by personnel experienced in the 
design and construction of engineering works. 

Government ordinances and regulations that restrict 
certain land uses or impose specific design criteria were 
not considered in preparing the information in this 
section. Local ordinances and regulations need to be 
considered in planning, in site selection, and in design. 

Soil properties, site features, and observed 
performance were considered in determining the ratings 
in this section. During the fieldwork for this soil survey, 
determinations were made about grain-size distribution, 
liquid limit, plasticity index, soil reaction, depth to 
bedrock, hardness of bedrock within 5 to 6 feet of the 
surface, soil wetness, depth to a seasonal high water 
table, slope, likelihood of flooding, natural soil structure 
aggregation, and soil density. Data were collected about 
kinds of clay minerals, mineralogy of the sand and silt 
fractions, and the kind of adsorbed cations. Estimates 
were made for erodibility, permeability, corrosivity, shrink- 
swell potential, available water capacity, and other 
behavioral characteristics affecting engineering uses. 

This information can be used to (1) evaluate the 
potential of areas for residential, commercial, industrial, 
and recreation uses; (2) make preliminary estimates of 
construction conditions; (3) evaluate alternative routes 
for roads, streets, highways, pipelines, and underground 
cables; (4) evaluate alternative sites for sanitary landfills, 
septic tank absorption fields, and sewage lagoons; (5) 
plan detailed onsite investigations of soils and geology; 
(6) locate potential sources of gravel, sand, earthfill, and 
topsoil; (7) plan drainage systems, irrigation systems, 
ponds, terraces, and other structures for soil and water 
conservation; and (8) predict performance of proposed 
small structures and pavements by comparing the 
performance of existing similar structures on the same or 
similar soils. 

The information in the tables, along with the soil maps, 
the soil descriptions, and other data provided in this 
survey can be used to make additional interpretations. 

Some of the terms used in this soil survey have a 
special meaning in soil science and are defined in the 
Glossary. 
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Building Site Development 


Table 12 shows the degree and kind of soil limitations 
that affect shallow excavations, dwellings with and 
without basements, small commercial buildings, local 
roads and streets, and lawns and landscaping. The 
limitations are considered s/ight if soil properties and site 
features are generally favorable for the indicated use 
and limitations are minor and easily overcome; moderate 
if soil properties or site features are not favorable for the 
indicated use and special planning, design, or 
maintenance is needed to overcome or minimize the 
limitations; and severe if scil properties or site features 
are so unfavorable or so difficult to overcome that 
special design, significant increases in construction 
costs, and possibly increased maintenance are required. 
Special feasibility studies may be required where the soil 
limitations are severe. 

Shallow excavations are trenches or holes dug to a 
maximum depth of 5 or 6 feet for basements, graves, 
utility lines, open ditches, and other purposes. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. The ease of digging, 
filling, and compacting is affected by the depth to 
bedrock, a cemented pan, or a very firm dense layer; 
stone content; soil texture; and slope. The time of the 
year that excavations can be made is affected by the 
depth to a seasonal high water table and the 
susceptibility of the soil to flooding. The resistance of the 
excavation walls or banks to sloughing or caving is 
affected by soil texture and the depth to the water table. 

Dwellings and small commercial buildings are 
structures built on shallow foundations on undisturbed 
soil. The load limit is the same as that for single-family 
dwellings no higher than three stories. Ratings are made 
for small commercial buildings without basements, for 
dwellings with basements, and for dwellings without 
basements. The ratings are based on soil properties, site 
features, and observed performance of the soils. A high 
water table, flooding, shrink-swell potential, and organic 
layers can cause the movement of footings. A high water 
table, depth to bedrock or to a cemented pan, large 
stones, slope, and flooding affect the ease of excavation 
and construction. Landscaping and grading that require 
cuts and fills of more than 5 to 6 feet are not 
considered. 

Local roads and streets have an all-weather surface 
and carry automobile and light truck traffic all year. They 
have a subgrade of cut or fill soil material, a base of 
gravel, crushed rock, or stabilized soil material, and a 
flexible or rigid surface. Cuts and fills are generally 
limited to less than 6 feet. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Depth to bedrock or to a cemented pan, a high 
water table, flooding, large stones, and slope affect the 
ease of excavating and grading. Soil strength (as 
inferred from the engineering classification of the soil), 
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shrink-swell potential, frost action potential, and depth to 
a high water table affect the traffic supporting capacity. 

Lawns and landscaping require soils on which turf and 
ornamental trees and shrubs can be established and 
maintained. The ratings are based on soil properties, site 
features, and observed performance of the soils. Soil 
reaction, a high water table, depth to bedrock or to a 
cemented pan, the available water capacity in the upper 
40 inches, and the content of salts, sodium, and sulfidic 
materials affect plant growth. Flooding, wetness, slope, 
stoniness, and the amount of sand, clay, or organic 
matter in the surface layer affect trafficability after 
vegetation is established. 


Sanitary Facilities 


Table 13 shows the degree and kind of soil limitations 
that affect septic tank absorption fields, sewage lagoons, 
and sanitary landfills. The limitations are considered 
slight if soil properties and site features are generally 
favorable for the indicated use and limitations are minor 
and easily overcome; moderate if soil properties or site 
features are not favorable for the indicated use and 
special planning, design, or maintenance is needed to 
overcome or minimize the limitations; and severe if soil 
properties or site features are so unfavorable or so 
difficult to overcome that special design, significant 
increases in construction costs, and possibly increased 
maintenance are required. 

Table 13 also shows the suitability of the soils for use 
as daily cover for landfills. A rating of good indicates that 
soil properties and site features are favorable for the use 
and good performance and low maintenance can be 
expected; fair indicates that soil properties and site 
features are moderately favorable for the use and one or 
more soil properties or site features make the soil less 
desirable than the soils rated good; and poor indicates 
that one or more soil properties or site features are 
unfavorable for the use and overcoming the unfavorable 
properties requires special design, extra maintenance, or 
costly alteration. 

Septic tank absorption fields are areas in which 
effluent from a septic tank is distributed into the soil 
through subsurface tiles or perforated pipe. Only that 
part of the soil between depths of 24 and 72 inches is 
evaluated. The ratings are based on soil properties, site 
features, and observed performance of the soils. 
Permeability, a high water table, depth to bedrock or to a 
cemented pan, and flooding affect absorption of the 
effluent. Large stones and bedrock or a cemented pan 
interfere with installation. 

Unsatisfactory performance of septic tank absorption 
fields, including excessively slow absorption of effluent, 
surfacing of effluent, and hillside seepage, can affect 
public health. Ground water can be polluted if highly 
permeable sand and gravel or fractured bedrock is less 
than 4 feet below the base of the absorption field, if 
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Slope is excessive, or if the water table is near the 
surface. There must be unsaturated soil material beneath 
the absorption field to filter the effluent effectively. Many 
local ordinances require that this material be of a certain 
thickness. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the solid 
and liquid wastes. Lagoons should have a nearly level 
floor surrounded by cut slopes or embankments of 
compacted soil. Lagoons generally are designed to hold 
the sewage within a depth of 2 to 5 feet. Nearly 
impervious soil material for the lagoon floor and sides is 
required to minimize seepage and contamination of 
ground water. 

Table 13 gives ratings for the natural soil that makes 
up the lagoon floor. The surface layer and, generally, 1 
or 2 feet of soil material below the surface layer are 
excavated to provide material for the embankments. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. Considered in the 
ratings are slope, permeability, a high water table, depth 
to bedrock or to a cemented pan, flooding, large stones, 
and content of organic matter. 

Excessive seepage due to rapid permeability of the 
Soil or a water table that is high enough to raise the level 
of sewage in the lagoon causes a lagoon to function 
unsatisfactorily. Pollution results if seepage is excessive 
or if floodwater overtops the lagoon. A high content of 
organic matter is detrimental to proper functioning of the 
lagoon because it inhibits aerobic activity. Slope, 
bedrock, and cemented pans can cause construction 
problems, and large stones can hinder compaction of 
the lagoon floor. 

Sanitary landfills are areas where solid waste is 
disposed of by burying it in soil. There are two types of 
landfill—trench and area. In a trench landfill, the waste is 
placed in a trench. It is spread, compacted, and covered 
daily with a thin layer of soil excavated at the site. In an 
area landfill, the waste is placed in successive layers on 
the surface of the soil. The waste is spread, compacted, 
and covered daily with a thin layer of soil from a source 
away from the site. 

Both types of landfill must be able to bear heavy 
vehicular traffic. Both types involve a risk of ground 
water pollution. Ease of excavation and revegetation 
needs to be considered. 

The ratings in table 13 are based on soil properties, 
site features, and observed performance of the soils. 
Permeability, depth to bedrock or to a cemented pan, a 
high water table, slope, and flooding affect both types of 
landfill. Texture, stones and boulders, highly organic 
layers, soil reaction, and content of salts and sodium 
affect trench type landfills. Unless otherwise stated, the 
ratings apply only to that part of the soil within a depth 
of about 6 feet. For deeper trenches, a limitation rated 
slight or moderate may not be valid. Onsite investigation 
is needed. 
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Daily cover for landfill is the soil material that is used 
to cover compacted solid waste in an area type sanitary 
landfill. The soil material is obtained offsite, transported 
to the landfill, and spread over the waste. 

Soil texture, wetness, coarse fragments, and slope 
affect the ease of removing and spreading the material 
during wet and dry periods. Loamy or silty soils that are 
free of large stones or excess gravel are the best cover 
for a landfill. Clayey soils are sticky or cloddy and are 
difficult to spread; sandy soils are subject to soil blowing. 

After soil material has been removed, the soil material 
remaining in the borrow area must be thick enough over 
bedrock, a cemented pan, or the water table to permit 
revegetation. The soil material used as final cover for a 
landfill should be suitable for plants. The surface layer 
generally has the best workability, more organic matter, 
and the best potential for plants. Material from the 
surface layer should be stockpiled for use as the final 
cover. 


Construction Materials 


Table 14 gives information about the soils as a source 
of roadfill, sand, gravel, and topsoil. The soils are rated 
good, fair, or poor as a source of roadfill and topsoil. 
They are rated as a probable or improbable source of 
sand and gravel. The ratings are based on soil 
properties and site features that affect the removal of 
the soil and its use as construction material. Normal 
compaction, minor processing, and other standard 
construction practices are assumed. Each soil is 
evaluated to a depth of 5 or 6 feet. 

Roadfill is soil material that is excavated in one place 
and used in road embankments in another place. In this 
table, the soils are rated as a source of roadfill for low 
embankments, generaily less than 6 feet high and less 
exacting in design than higher embankments. 

The ratings are for the soil material below the surface 
layer to a depth of 5 or 6 feet. It is assumed that soil 
layers will be mixed during excavating and spreading. 
Many soils have layers of contrasting suitability within 
their profile. The table showing engineering index 
properties provides detailed information about each soil 
layer. This information can help determine the suitability 
of each layer for use as roadfill. The performance of soil 
after it is stabilized with lime or cement is not considered 
in the ratings. 

The ratings are based on soil properties, site features, 
and observed performance of the soils. The thickness of 
suitable material is a major consideration. The ease of 
excavation is affected by large stones, a high water 
table, and slope. How well the soil performs in place 
after it has been compacted and drained is determined 
by its strength (as inferred from the engineering 
classification of the soil) and shrink-swell potential. 

Soils rated good contain significant amounts of sand 
or gravel or both. They have at least 5 feet of suitable 
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material, low shrink-swell potential, few cobbles and 
stones, and slopes of 15 percent or less. Depth to the 
water table is more than 3 feet. Soils rated fair are more 
than 35 percent silt- and clay-sized particles and have a 
plasticity index of less than 10. They have moderate 
shrink-swell potential, slopes of 15 to 25 percent, or 
many stones. Depth to the water table is 1 to 3 feet. 
Soils rated poor have a plasticity index of more than 10, 
a high shrink-swell potential, many stones, or slopes of 
more than 25 percent. They are wet, and the depth to 
the water table is less than 1 foot. They may have layers 
of suitable material, but the material is less than 3 feet 
thick. 

Sand and gravel are natural aggregates suitable for 
commercial use with a minimum of processing. Sand and 
gravel are used in many kinds of construction. 
Specifications for each use vary widely. In table 14, only 
the probability of finding material in suitable quantity is 
evaluated. The suitability of the material for specific 
purposes is not evaluated, nor are factors that affect 
excavation of the material. 

The properties used to evaluate the soil as a source of 
sand or gravel are gradation of grain sizes (as indicated 
by the engineering classification of the soil), the 
thickness of suitable material, and the content of rock 
fragments. Kinds of rock, acidity, and stratification are 
given in the soil series descriptions. Gradation of grain 
sizes is given in the table on engineering index 
properties. 

A soil rated as a probable source has a layer of clean 
sand or gravel or a layer of sand or gravel that is up to 
12 percent silty fines. This material must be at least 3 
feet thick and less than 50 percent, by weight, large 
stones. All other soils are rated as an improbable 
source. Coarse fragments of soft bedrock, such as shale 
and siltstone, are not considered to be sand and gravel. 

Topsoil is used to cover an area so that vegetation 
can be established and maintained. The upper 40 inches 
of a soil is evaluated for use as topsoil. Also evaluated is 
the reclamation potential of the borrow area. 

Plant growth is affected by toxic material and by such 
properties as soil reaction, available water capacity, and 
fertility. The ease of excavating, loading, and spreading 
is affected by rock fragments, slope, a water table, soil 
texture, and thickness of suitable material. Reclamation 
of the borrow area is affected by slope, a water table, 
rock fragments, bedrock, and toxic material. 

Soils rated good have friable loamy material to a depth 
of at least 40 inches. They are free of stones and 
cobbles, have little or no gravel, and have slopes of less 
than 8 percent. They are low in content of soluble salts, 
are naturally fertile or respond well to fertilizer, and are 
not so wet that excavation is difficult. 

Soils rated fair are sandy soils, loamy soils that have a 
relatively high content of clay, soils that have only 20 to 
40 inches of suitable material, soils that have an 
appreciable amount of gravel, stones, or soluble salts, or 
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soils that have slopes of 8 to 15 percent. The soils are 
not so wet that excavation is difficult. 

Soils rated poor are very sandy or clayey, have less 
than 20 inches of suitable material, have a large amount 
of gravel, stones, or soluble salts, have slopes of more 
than 15 percent, or have a seasonal water table at or 
near the surface. 

The surface layer of most soils is generally preferred 
for topsoil because of its organic matter content. Organic 
matter greatly increases the absorption and retention of 
moisture and nutrients for plant growth. 


Water Management 


Table 15 gives information on the soil properties and 
site features that affect water management. The degree 
and kind of soil limitations are given for pond reservoir 
areas and for embankments, dikes, and levees. The 
limitations are considered s/ight if soil properties and site 
features are generally favorable for the indicated use 
and limitations are minor and are easily overcome; 
moderate if soil properties or site features are not 
favorable for the indicated use and special planning, 
design, or maintenance is needed to overcome or 
minimize the limitations; and severe if soil properties or 
site features are so unfavorable or so difficult to 
overcome that special design, significant increase in 
construction costs, and possibly increased maintenance 
are required. 

This table also gives for each soil the restrictive 
features that affect drainage, irrigation, terraces and 
diversions, and grassed waterways. 

Pond reservoir areas hold water behind a dam or 
embankment. Soils best suited to this use have low 
seepage potential in the upper 60 inches. The seepage 
potential is determined by the permeability of the soil 
and the depth to fractured bedrock or other permeable 
material. Excessive slope can affect the storage capacity 
of the reservoir area. 

Embankments, dikes, and levees are raised structures 
of soil material, generally less than 20 feet high, 
constructed to impound water or to protect land against 
overflow. In this table, the soils are rated as a source of 
material for embankment fill. The ratings apply to the soil 
material below the surface layer to a depth of about 5 
feet. It is assumed that soil layers will be uniformly mixed 
and compacted during construction. 

The ratings do not indicate the ability of the natural 
soil to support an embankment. Soil properties to a 
depth even greater than the height of the embankment 
can affect performance and safety of the embankment. 
Generally, deeper onsite investigation is needed to 
determine these properties. 

Soil material in embankments must be resistant to 
seepage, piping, and erosion and have favorable 
compaction characteristics. Unfavorable features include 
less than 5 feet of suitable material and a high content 
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of stones or boulders, organic matter, or salts or sodium. 
A high water table affects the amount of usable material. 
It also affects trafficability. 

Drainage is the removal of excess surface and 
subsurface water from the soil. How easily and 
effectively the soil is drained depends on the depth to 
bedrock, to a cemented pan, or to other layers that 
affect the rate of water movement; permeability; depth to 
a high water table or depth of standing water if the soil is 
subject to ponding; slope; susceptibility to flooding; 
subsidence of organic layers; and potential frost action. 
Excavating and grading and the stability of ditchbanks 
are affected by depth to bedrock or to a cemented pan, 
large stones, slope, and the hazard of cutbanks caving. 
The productivity of the soil after drainage is adversely 
affected by extreme acidity or by toxic substances in the 
root zone, such as salts, sodium, or sulfur. Availability of 
drainage outlets is not considered in the ratings. 

Irrigation is the controlled application of water to 
supplement rainfall and support plant growth. The design 
and management of an irrigation system are affected by 
depth to the water table, the need for drainage, flooding, 
available water capacity, intake rate, permeability, 
erosion hazard, and slope. The construction of a system 
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is affected by large stones and depth to bedrock or to a 
cemented pan. The performance of a system is affected 
by the depth of the root zone, the amount of salts or 
sodium, and soil reaction. 

Terraces and diversions are embankments or a 
combination of channels and ridges constructed across 
a slope to reduce erosion and conserve moisture by 
intercepting runoff. Slope, wetness, large stones, and 
depth to bedrock or to a cemented pan affect the 
construction of terraces and diversions. A restricted 
rooting depth, a severe hazard of soil blowing or water 
erosion, an excessively coarse texture, and restricted 
permeability adversely affect maintenance. 

Grassed waterways are natural or constructed 
channels, generally broad and shallow, that conduct 
surface water to outlets at a nonerosive velocity. Large 
stones, wetness, slope, and depth to bedrock or to a 
cemented pan affect the construction of grassed 
waterways. A hazard of soil blowing, low available water 
capacity, restricted rooting depth, toxic substances such 
as salts or sodium, and restricted permeability adversely 
affect the growth and maintenance of the grass after 
construction. 


Soil Properties 


93 


Data relating to soil properties are collected during the 
course of the soil survey. The data and the estimates of 
soil and water features, listed in tables, are explained on 
the following pages. 

Soil properties are determined by field examination of 
the soils and by laboratory index testing of some 
benchmark soils. Established standard procedures are 
followed. During the survey, many shallow borings are 
made and examined to identify and classify the soils and 
to delineate them on the soil maps. Samples are taken 
from some typical profiles and tested in the laboratory to 
determine grain-size distribution and plasticity. These 
results are reported in table 19. 

Estimates of soil properties are based on field 
examinations, on laboratory tests of samples from the 
Survey area, and on laboratory tests of samples of 
similar soils in nearby areas. Tests verify field 
observations, verify properties that cannot be estimated 
accurately by field observation, and help characterize 
key soils. 

The estimates of soil properties shown in the tables 
include the range of grain-size distribution and Atterberg 
limits, the engineering classifications, and the physical 
and chemical properties of the major layers of each soil. 
Pertinent soil and water features also are given. 


Engineering Index Properties 


Table 16 gives estimates of the engineering 
classification and of the range of index properties for the 
major layers of each soil in the survey area. Most soils 
have layers of contrasting properties within the upper 5 
or 6 feet. 

Depth to the upper and lower boundaries of each layer 
is indicated. The range in depth and information on other 
properties of each layer are given for each soil series 
under “Soil Series and Their Morphology.” 

Texture is given in the standard terms used by the 
U.S. Department of Agriculture. These terms are defined 
according to percentages of sand, silt, and clay in the 
fraction of the soil that is less than 2 millimeters in 
diameter (fig. 17). "Loam," for example, is soil that is 7 
to 27 percent clay, 28 to 50 percent silt, and less than 
52 percent sand. If the content of particles coarser than 
sand is as much as about 15 percent, an appropriate 
modifier is added, for example, “gravelly.” Textural terms 
are defined in the Glossary. 


percent sand 
——— 


Figure 17.—Percentages of clay, silt, and sand in the basic USDA 
soil textural classes. 


Classification of the soils is determined according to 
the Unified soil classification system (3) and the system 
adopted by the American Association of State Highway 
and Transportation Officials (Z). 

The Unified system classifies soils according to 
properties that affect their use as construction material. 
Soils are classified according to grain-size distribution of 
the fraction less than 3 inches in diameter and according 
to plasticity index, liquid limit, and organic matter 
content. Sandy and gravelly soils are identified as GW, 
GP, GM, GC, SW, SP, SM, and SC; silty and clayey soils 
as ML, CL, OL, MH, CH, and OH; and highly organic 
soils as PT. Soils exhibiting engineering properties of two 
groups can have a dual classification, for example, CL- 
ML. 

The AASHTO system classifies soils according to 
those properties that affect roadway construction and 
maintenance. In this system, the fraction of a mineral soil 
that is less than 3 inches in diameter is classified in one 
of seven groups from A-1 through A-7 on the basis of 
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grain-size distribution, liquid limit, and plasticity index. 
Soils in group A-1 are coarse grained and low in content 
of fines (silt and clay). At the other extreme, soils in 
group A-7 are fine grained. Highly organic soils are 
classified in group A-8 on the basis of visual inspection. 

If laboratory data are available, the A-1, A-2, and A-7 
groups are further classified as A-1-a, A-1-b, A-2-4, A-2- 
5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional 
refinement, the suitability of a soil as subgrade material 
can be indicated by a group index number. Group index 
numbers range from 0 for the best subgrade material to 
20 or higher for the poorest. The AASHTO classification 
for soils tested, with group index numbers in 
parentheses, is given in table 19. 

Rock fragments larger than 3 inches in diameter are 
indicated as a percentage of the total soil on a dry- 
weight basis. The percentages are estimates determined 
mainly by converting volume percentage in the field to 
weight percentage. 

Percentage (of soil particles) passing designated 
sieves is the percentage of the soil fraction less than 3 
inches in diameter based on an ovendry weight. The 
sieves, numbers 4, 10, 40, and 200 (USA Standard 
Series), have openings of 4.76, 2.00, 0.420, and 0.074 
millimeters, respectively. Estimates are based on 
laboratory tests of soils sampled in the survey area and 
in nearby areas and on estimates made in the field. 

Liquid limit and plasticity index (Atterberg limits) 
indicate the plasticity characteristics of a soil. The 
estimates are based on test data from the survey area or 
from nearby areas and on field examination. 

The estimates of grain-size distribution, liquid limit, and 
plasticity index are generally rounded to the nearest 5 
percent. Thus, if the ranges of gradation and Atterberg 
limits extend a marginal amount (1 or 2 percentage 
points) across classification boundaries, the classification 
in the marginal zone is omitted in the table. 


Physical and Chemical Properties 


Table 17 shows estimates of some characteristics and 
features that affect soil behavior. These estimates are 
given for the major layers of each soil in the survey area. 
The estimates are based on field observations and on 
test data for these and similar soils. 

Clay as a soil separate consists of mineral soil 
particles that are less than 0.002 millimeter in diameter. 
In this table, the estimated clay content of each major 
soil layer is given as a percentage, by weight, of the soil 
material that is less than 2 millimeters in diameter. 

The amount and kind of clay greatly affect the fertility 
and physical condition of the soil. They determine the 
ability of the soil to adsorb cations and to retain 
moisture. They influence shrink-swell potential, 
permeability, and plasticity, the ease of soil dispersion, 
and other soil properties. The amount-and kind of clay in 
a soil also affect tillage and earthmoving operations. 
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Moist bulk density is the weight of soil (ovendry) per 
unit volume. Volume is measured when the soil is at field 
moisture capacity, that is, the moisture content at 1/3 
bar moisture tension. Weight is determined after drying 
the soil at 105 degrees C. In this table, the estimated 
moist bulk density of each major soil horizon is 
expressed in grams per cubic centimeter of soil material 
that is less than 2 millimeters in diameter. Bulk density 
data are used to compute shrink-swell potential, 
available water capacity, total pore space, and other soil 
properties. The moist bulk density of a soil indicates the 
pore space available for water and roots. A bulk density 
of more than 1.6 can restrict water storage and root 
penetration. Moist bulk density is influenced by texture, 
kind of clay, content of organic matter, and soil structure. 

Permeability refers to the ability of a soil to transmit 
water or air. The estimates indicate the rate of downward 
movement of water when the soil is saturated. They are 
based on soil characteristics observed in the field, 
particularly structure, porosity, and texture. Permeability 
is considered in the design of soil drainage systems, 
septic tank absorption fields, and construction where the 
rate of water movement under saturated conditions 
affects behavior. 

Available water capacity refers to the quantity of water 
that the soil is capable of storing for use by plants. The 
capacity for water storage is given in inches of water per 
inch of soil for each major soil layer. The capacity varies, 
depending on soil properties that affect the retention of 
water and the depth of the root zone. The most 
important properties are the content of organic matter, 
soil texture, bulk density, and soil structure. Available 
water capacity is an important factor in the choice of 
plants or crops to be grown and in the design and 
management of irrigation systems. Available water 
capacity is not an estimate of the quantity of water 
actually available to plants at any given time. 

Soil reaction is a measure of acidity or alkalinity and is 
expressed as a range in pH values. The range in pH of 
each major horizon is based on many field tests. For 
many soils, values have been verified by laboratory 
analyses. Soil reaction is important in selecting crops 
and other plants, in evaluating soil amendments for 
fertility and stabilization, and in determining the risk of 
corrosion. 

Salinity is a measure of soluble salts in the soil at 
saturation. It is expressed as the electrical conductivity 
of the saturation extract, in millimhos per centimeter at 
25 degrees C. Estimates are based on field and 
laboratory measurements at representative sites of 
nonirrigated soils. The salinity of irrigated soils is 
affected by the quality of the irrigation water and by the 
frequency of water application. Hence, the salinity of 
soils in individual fields can differ greatly from the value 
given in the table. Salinity affects the suitability of a soil 
for crop production, the stability of soil if used as 
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construction material, and the potential of the soil to 
corrode metal and concrete. 

Shrink-swell potential is the potential for volume 
change in a soil with a loss or gain in moisture. Volume 
change occurs mainly because of the interaction of clay 
minerals with water and varies with the amount and type 
of clay minerals in the soil. The size of the load on the 
soil and the magnitude of the change in soil moisture 
content influence the amount of swelling of soils in 
place. Laboratory measurements of swelling of 
undisturbed clods were made for many soils. For others, 
swelling was estimated on the basis of the kind and 
amount of clay minerals in the soil and on 
measurements of similar soils. 

If the shrink-swell potential is rated moderate to very 
high, shrinking and swelling can cause damage to 
buildings, roads, and other structures. Special design is 
often needed. 

Shrink-swell potential classes are based on the 
change in length of an unconfined clod as moisture 
content is increased from air-dry to field capacity. The 
change is based on the soil fraction less than 2 
millimeters in diameter. The classes are /ow, a change of 
less than 3 percent; moderate, 3 to 6 percent; and high, 
more than 6 percent. Very high, greater than 9 percent, 
is sometimes used. 

Erosion factor K indicates the susceptibility of a soil to 
sheet and rill erosion by water. Factor K is one of six 
factors used in the Universal Soil Loss Equation (USLE) 
to predict the average annual rate of soil loss by sheet 
and rill erosion in tons per acre per year. The estimates 
are based primarily on percentage of silt, sand, and 
organic matter (up to 4 percent) and on soil structure 
and permeability. Values of K range from 0.05 to 0.69. 
The higher the value, the more susceptible the soil is to 
sheet and rill erosion by water. 

Erosion factor T is an estimate of the maximum 
average annual rate of soil erosion by wind or water that 
can occur without affecting crop productivity over a 
sustained period. The rate is in tons per acre per year. 

Wind erodibility groups are made up of soils that have 
similar properties affecting their resistance to soil 
blowing in cultivated areas. The groups indicate the 
susceptibility to soil blowing. Soils are grouped according 
to the following distinctions: 

1. Sands, coarse sands, fine sands, and very fine 
sands. These soils are generally not suitable for crops. 
They are extremely erodible, and vegetation is difficult to 
establish. 

2. Loamy sands, loamy fine sands, and loamy very 
fine sands. These soils are very highly erodible. Crops 
can be grown if intensive measures to control soil 
blowing are used. 

3. Sandy loams, coarse sandy loams, fine sandy 
loams, and very fine sandy loams. These soils are highly 
erodible. Crops can be grown if intensive measures to 
control soil blowing are used. 
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4L. Calcareous loamy soils that are less than 35 
percent clay and more than 5 percent finely divided 
calcium carbonate. These soils are erodible. Crops can 
be grown if intensive measures to control soil blowing 
are used. 

4. Clays, silty clays, clay loams, and silty clay loams 
that are more than 35 percent clay. These soils are 
moderately erodible. Crops can be grown if measures to 
control soil blowing are used. 

5. Loamy soils that are less than 20 percent clay and 
less than 5 percent finely divided calcium carbonate and 
sandy clay loams and sandy clays that are less than 5 
percent finely divided calcium carbonate. These soils are 
slightly erodible. Crops can be grown if measures to 
control soil blowing are used. 

6. Loamy soils that are 20 to 35 percent clay and 
less than 5 percent finely divided calcium carbonate, 
except silty clay loams. These soils are very slightly 
erodible. Crops can easily be grown. 

7. Silty clay loams that are less than 35 percent clay 
and less than 5 percent finely divided calcium carbonate. 
These soils are very slightly erodible. Crops can easily 
be grown. 

8. Stony or gravelly soils and other soils not subject 
to soil blowing. 

Organic matter is the plant and animal residue in the 
soil at various stages of decomposition. In table 17, the 
estimated content of organic matter is expressed as a 
percentage, by weight, of the soil material that is less 
than 2 millimeters in diameter. 

The content of organic matter of a soil can be 
maintained or increased by returning crop residue to the 
soil. Organic matter affects the available water capacity, 
infiltration rate, and tilth. It is a source of nitrogen and 
other nutrients for crops. 


Soil and Water Features 


Table 18 gives estimates of various soil and water 
features. The estimates are used in land use planning 
that involves engineering considerations. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
assigned to one of four groups. They are grouped 
according to the intake of water when the soils are 
thoroughly wet and receive precipitation from long- 
duration storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low runoff 
potential) when thoroughly wet. These consist mainly of 
deep, well drained to excessively drained sands or 
gravelly sands. These soils have a high rate of water 
transmission. 

Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep 
or deep, moderately well drained or well drained soils 
that have moderately fine texture to moderately coarse 
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texture. These soils have a moderate rate of water 
transmission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils having a 
layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These 
soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 
chiefly of clays that have a high shrink-swell potential, 
soils that have a permanent high water table, soils that 
have a claypan or clay layer at or near the surface, and 
soils that are shallow over nearly impervious material. 
These soils have a very slow rate of water transmission. 

Flooding, the temporary inundation of an area, is 
caused by overflowing streams, by runoff from adjacent 
slopes, or by tides. Water standing for short periods after 
rainfall or snowmelt is not considered flooding, nor is 
water in swamps and marshes. 

Table 18 gives the frequency and duration of flooding 
and the time of year when flooding is most likely. 

Frequency, duration, and probable dates of occurrence 
are estimated. Frequency is expressed as none, rare, 
occasional, and frequent. None means that flooding is 
not probable; rare that it is unlikely but possible under 
unusual weather conditions; occasional that it occurs, on 
the average, once or less in 2 years; and frequent that it 
occurs, on the average, more than once in 2 years. 
Duration is expressed as very brief if less than 2 days, 
brief if 2 to 7 days, and long if more than 7 days. 
Probable dates are expressed in months; November- 
May, for example, means that flooding can occur during 
the period November through May. 

The information is based on evidence in the soil 
profile, namely thin strata of gravel, sand, silt, or clay 
deposited by floodwater; irregular decrease in organic 
matter content with increasing depth; and absence of 
distinctive horizons that form in soils that are not subject 
to flooding. 

Also considered are local information about the extent 
and levels of flooding and the relation of each soil on 
the landscape to historic floods. Information on the 
extent of flooding based on soil data is less specific than 
that provided by detailed engineering surveys that 
delineate flood-prone areas at specific flood frequency 
levels. 

High water table (seasonal) is the highest level of a 
saturated zone in the soil in most years. The depth to a 
seasonal high water table applies to undrained soils. The 
estimates are based mainly on the evidence of a 
saturated zone, namely grayish colors or mottles in the 
soil. Indicated in table 18 are the depth to the seasonal 
high water table; the kind of water table—that is, 
perched or apparent; and the months of the year that 
the water table commonly is high. A water table that is 
seasonally high for less than 1 month is not indicated in 
table 18. 
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An apparent water table is a thick zone of free water 
in the soil. It is indicated by the level at which water 
stands in an uncased borehole after adequate time is 
allowed for adjustment in the surrounding soil. A perched 
water table is water standing above an unsaturated 
zone. In places an upper, or perched, water table is 
separated from a lower one by a dry zone. 

Only saturated zones within a depth of about 6 feet 
are indicated. A plus sign preceding the range in depth 
indicates that the water table is above the surface of the 
soil. The first numeral in the range indicates how high 
the water rises above the surface. The second numeral 
indicates the depth below the surface. 

Potential frost action is the likelihood of upward or 
lateral expansion of the soil caused by the formation of 
segregated ice lenses (frost heave) and the subsequent 
collapse of the soil and loss of strength on thawing. 
Frost action occurs when moisture moves into the 
freezing zone of the soil. Temperature, texture, density, 
permeability, content of organic matter, and depth to the 
water table are the most important factors considered in 
evaluating the potential for frost action. It is assumed 
that the soil is not insulated by vegetation or snow and is 
not artificially drained. Silty and highly structured clayey 
soils that have a high water table in winter are the most 
susceptible to frost action. Well drained, very gravelly, or 
very sandy soils are the least susceptible. Frost heave 
and low soil strength during thawing cause damage 
mainly to pavements and other rigid structures. 

Risk of corrosion pertains to potential soil-induced 
electrochemical or chemical action that dissolves or 
weakens uncoated steel or concrete. The rate of 
corrosion of uncoated steel is related to such factors as 
soil moisture, particle-size distribution, acidity, and 
electrical conductivity of the soil. The rate of corrosion of 
concrete is based mainly on the sulfate and sodium 
content, texture, moisture content, and acidity of the soil. 
Special site examination and design may be needed if 
the combination of factors creates a severe corrosion 
environment. The steel in installations that intersect soil 
boundaries or soil layers is more susceptible to corrosion 
than steel in installations that are entirely within one kind 
of soil or within one soil layer. 

For uncoated steel, the risk of corrosion, expressed as 
low, moderate, or high, is based on soil drainage class, 
total acidity, electrical resistivity near field capacity, and 
electrical conductivity of the saturation extract. 

For concrete, the risk of corrosion is also expressed 
as low, moderate, or high. It is based on soil texture, 
acidity, and amount of sulfates in the saturation extract. 


Engineering Index Test Data 


Table 19 shows laboratory test data for several 
pedons sampled at carefully selected sites in the survey 
area. The pedons are representative of the series 
described in the section "Soil Series and Their 
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Morphology.” The soil samples were tested by the 
Nebraska Department of Roads. 

The testing methods generally are those of the 
American Association of State Highway and 
Transportation Officials (AASHTO) or the American 
Society for Testing and Materials (ASTM). 

The tests and methods are AASHTO classification—M 
145 (AASHTO), D 3282 (ASTM); Unified classification— 
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D 2487 (ASTM); Mechanical analysis—T 88 (AASHTO), 
D 2217 (ASTM); Liquid limit—T 89 (AASHTO), D 423 
(ASTM); Plasticity index—T 90 (AASHTO), D 424 
(ASTM); and Specific gravity—T 100 (AASHTO). The 
group index number that is part of the AASHTO 
classification is computed by the Nebraska moditied 
system. 
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Classification of the Soils 


The system of soil classification used by the National 
Cooperative Soil Survey has six categories (6). Beginning 
with the broadest, these categories are the order, 
suborder, great group, subgroup, family, and series. 
Classification is based on soil properties observed in the 
field or inferred from those observations or from 
laboratory measurements. Table 20 shows the 
classification of the soils in the survey area. The 
categories are defined in the following paragraphs. 

ORDER. Ten soil orders are recognized. The 
differences among orders reflect the dominant soil- 
forming processes and the degree of soil formation. 
Each order is identified by a word ending in so/. An 
example is Entisol. 

SUBORDER. Each order is divided into suborders 
primarily on the basis of properties that influence soil 
genesis and are important to plant growth or properties 
that reflect the most important variables within the 
orders. The last syllable in the name of a suborder 
indicates the order. An example is Psamment (Psamm, 
meaning sand, plus ent, from Entisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, 
arrangement, and degree of development of pedogenic 
horizons; soil moisture and temperature regimes; and 
base status. Each great group is identified by the name 
of a suborder and by a prefix that indicates a property of 
the soil. An example is Ustipsamments (Ust, meaning 
intermittently dry, plus Psamment, the suborder of the 
Entisols that has a typic moisture regime). 

SUBGROUP. Each great group has a typic subgroup. 
Other subgroups are intergrades or extragrades. The 
typic is the central concept of the great group; it is not 
necessarily the most extensive. Intergrades are 
transitions to other orders, suborders, or great groups. 
Extragrades have some properties that are not 
representative of the great group but do not indicate 
transitions to any other known kind of soil. Each 
subgroup is identified by one or more adjectives 
preceding the name of the great group. The adjective 
Typic identifies the subgroup that typifies the great 
group. An example is Typic Ustipsamments. 

FAMILY. Families are established within a subgroup on 
the basis of physical and chemical properties and other 
characteristics that affect management. Mostly the 
properties are those of horizons below plow depth where 
there is much biological activity. Among the properties 


and characteristics considered are partlcle-size class, 
mineral content, temperature regime, depth of the root 
zone, consistence, moisture equivalent, slope, and 
permanent cracks. A family name consists of the name 
of a subgroup preceded by terms that indicate soil 
properties. An example is mixed, mesic Typic 
Ustipsamments. 

SERIES. The series consists of soils that have similar 
horizons in their profile. The horizons are similar in color, 
texture, structure, reaction, consistence, mineral and 
chemical composition, and arrangement in the profile. 
The texture of the surface layer or of the underlying 
material can differ within a series. 


Soil Series and Their Morphology 


In this section, each soil series recognized in the 
survey area is described. The descriptions are arranged 
in alphabetic order. 

Characteristics of the soil and the material in which it 
formed are identified for each series. The soil is 
compared with similar soils and with nearby soils of 
other series. À pedon, a small three-dimensional area of 
soil, that is typical of the series in the survey area is 
described. The detailed description of each soil horizon 
follows standards in the So) Survey Manual (5). Many of 
the technical terms used in the descriptions are defined 
in Soil Taxonomy (6). Unless otherwise stated, matrix 
colors in the descriptions are for dry soil. Following the 
pedon description is the range of important 
characteristics of the soils in the series. 

The map units of each soil series are described in the 
section "Detailed Soil Map Units." 


Anselmo Series 


The Anselmo series consists of deep, well drained, 
moderately rapidly permeable soils on uplands and 
stream terraces. These soils formed in loamy eolian 
material. Slopes range from 0 to 6 percent. 

Anselmo soils are similar to Hersh soils and are 
adjacent to Boelus, Dunday, Gibbon, and Valentine soils. 
Hersh soils do not have a mollic epipedon. Boelus soils 
are sandier in the upper part than the Anselmo soils and 
have loamy and silty underlying material. They are in 
landscape positions similar to those of the Anselmo 
soils. Dunday and Valentine soils are higher on the 
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landscape than the Anselmo soils. Also, they are sandier 
throughout. Gibbon soils are on bottom land and are 
somewhat poorly drained. They contain more clay 
throughout than the Anselmo soils. 

Typical pedon of Anselmo fine sandy loam, O to 2 
percent slopes, 1,600 feet east and 25 feet south of the 
northwest corner of sec. 31, T. 21 N., R. 10 W. 


Ap 一 0 to 5 inches; grayish brown (10YR 5/2) fine sandy 
loam, very dark grayish brown (10YR 3/2) moist; 
weak fine granular structure; soft, very friable; 
neutral; abrupt smooth boundary. 

A—5 to 16 inches; dark grayish brown (10YR 4/2) fine 
sandy loam, very dark grayish brown (10YR 3/2) 
moist; weak medium subangular blocky structure 
parting to weak fine granular; slightly hard, very 
friable; neutral; gradual smooth boundary. 

Bw—16 to 22 inches; brown (10YR 5/3) fine sandy 
loam, dark brown (10YR 4/3) moist; weak coarse 
prismatic structure parting to weak medium and fine 
subangular blocky; slightly hard, very friable; neutral; 
gradual smooth boundary. 

BC 一 22 to 28 inches; pale brown (10YR 6/3) fine sandy 
loam, brown (10YR 5/3) moist; weak coarse 
subangular blocky structure; soft, very friable; 
neutral; gradual smooth boundary. 

C—28 to 60 inches; pale brown (10YR 6/3) loamy fine 
sand, brown (10YR 5/3) moist; weak coarse 
subangular blocky structure; soft, very friable; mildly 
alkaline. 


The solum ranges from 12 to 38 inches in thickness. 
The mollic epipedon ranges from 7 to 20 inches in 
thickness. Reaction is medium acid to mildly alkaline 
throughout the profile. 

The A horizon has value of 4 or 5 (2 or 3 moist) and 
chroma of 1 or 2. It is fine sandy loam, sandy loam, or 
loam. The Bw horizon has value of 4 to 6 (3 or 4 moist) 
and chroma of 2 or 3. It is fine sandy loam or sandy 
loam. The C horizon has value of 5 to 7 (4 to 6 moist) 
and chroma of 2 to 4.۰.۱: is fine sandy loam, loamy fine 
sand, fine sand, or sand. 


Boelus Series 


The Boelus series consists of deep, well drained soils 
formed in sandy eolian material and in the underlying 
loamy and silty sediments (fig. 18). These soils are on 
uplands. They are rapidly permeable in the upper part 
and moderately permeable in the lower part. Slopes 
range from O to 6 percent. 

Boelus soils are commonly adjacent to Anselmo, 
Dunday, page, Loretto, and Valentine soils. Anselmo 
and Loretto soils are lower on the landscape than the 
Boelus soils. Also, they contain less sand in the upper 
part. Dunday and Valentine soils are higher on the 
landscape than the Boelus soils. They are sandy 
throughout. Ipage soils are sandier throughout than the 
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Figure 18.—Profile of Boelus loamy sand. The lower arrow 
indicates the depth to loamy and silty sediments. The upper 
arrow indicates the bottom of the surface layer. Depth is 
marked in feet. 


Boelus soils and are moderately well drained. They are 
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in landscape positions similar to those of the Boelus 
soils. 

Typical pedon of Boelus loamy sand, O to 3 percent 
slopes, 2,500 feet south and 50 feet east of the 
northwest corner of sec. 11, T. 24 N., R. 9 W. 


Ap 一 0 to 6 inches; dark grayish brown (10YR 4/2) loamy 
sand, very dark grayish brown (10 YR 3/2) moist; 
weak fine granular structure; soft, very friable; 
slightly acid; abrupt smooth boundary. 

A—6 to 14 inches; dark grayish brown (10YR 4/2) loamy 
fine sand, very dark grayish brown (10YR 3/2) 
moist; weak coarse subangular blocky structure 

. parting to weak fine granular; soft, very friable; 
slightly acid; clear smooth boundary. 

AB—14 to 22 inches; pale brown (10YR 6/3) fine sand, 
brown (10YR 5/3) moist; single grain; loose; neutral; 
abrupt wavy boundary. 

280-22 to 34 inches; yellowish brown (10YR 5/4) 
sandy clay loam, dark brown (10YR 4/3) moist; 
common fine prominent dark brown (7.5YR 4/4 
moist) relict mottles; weak medium prismatic 
structure parting to weak fine subangular blocky; 
hard, firm; neutral; gradual smooth boundary. 

2C—34 to 60 inches; light yellowish brown (10YR 6/4) 
silt loam, yellowish brown (10YR 5/4) moist; few fine 
distinct yellowish brown (10YR 5/6 moist) relict 
mottles; massive; slightly hard, friable; neutral. 


The solum ranges from 32 to 40 inches in thickness. 
The mollic epipedon ranges from 10 to 20 inches in 
thickness. The depth to the loamy 2Bw horizon is 20 to 
36 inches. Some pedons have a C horizon above the 
2Bw horizon. Reaction ranges from medium acid to 
moderately alkaline in the solum and from slightly acid to 
moderately alkaline in the 2C horizon. 

The A horizon has value of 4 or 5 (2 or 3 moist) and 
chroma of 1 or 2. It is dominantly loamy sand, but the 
range includes loamy fine sand. The AB horizon has 
value of 5 or 6 (4 or 5 moist) and chroma of 2 to 4. It is 
fine sand, loamy sand, or sand. The 2Bw and 2C 
horizons have hue of 10YR, 2.5Y, or 5Y, value of 5 to 7 
(4 to 6 moist), and chroma of 2 to 4. They are very fine 
sandy loam, loam, silt loam, sandy clay loam, or silty clay 
loam. In some pedons the 2C horizon contains 
carbonates. 


Coly Series 


The Coly series consists of deep, well drained to 
excessively drained, moderately permeable soils on 
uplands. These soils formed in calcareous loess (fig. 19). 
Slopes range from 6 to 60 percent. 

Coly soils are similar to Gates soils and are commonly 
adjacent to Hall, Hobbs, and Uly soils. Gates soils 
'contain more sand than the Coly soils and do not have 
carbonates within 18 inches of the surface. Hall soils are 
in the more gently sloping areas. They have a mollic 
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Figure 19.—Profile of Coly silt loam, which formed in loess. The 
arrow Indicates the bottom of the surface layer. Depth is 
marked in feet. 


epipedon that is more than 20 inches thick and contain 
more clay in the subsoil than the Coly soils. Hobbs soils 
are stratified and are deeper to carbonates than the Coly 
Soils. They are in drainageways and on canyon bottoms. 
Uly soils are on the smoother, longer slopes, commonly 
between high ridges and steep canyon breaks. In places 
they are on the lower side slopes. They are deeper to 
carbonates than the Coly soils and have a mollic 
epipedon. 

Typical pedon of Coly silt loam, 17 to 30 percent 
slopes, 2,200 feet east and 1,000 feet south of the 
northwest corner of sec. 33, T. 21 N., R. 9 W. 
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A—0 to 4 inches; grayish brown (10YR 5/2) silt loam, 
dark grayish brown (10YR 4/2) moist; weak fine 
granular structure; soft, very friable; strong 
effervescence; moderately alkaline; abrupt smooth 
boundary. 

AC—4 to 11 inches; pale brown (10YR 6/3) silt loam, 
brown (10YR 5/3) moist; weak coarse subangular 
blocky structure parting to weak medium and fine 
granular; soft, very friable; violent effervescence; 
moderately alkaline; clear smooth boundary. 

C—11 to 60 inches; very pale brown (10YR 7/3) silt 
loam, pale brown (10YR 6/3) moist; reddish brown 
(BYR 5/4) iron stains; massive; soft, very friable; fine 
threads and accumulations of carbonate; violent 
effervescence; moderately alkaline. 


The solum ranges from 3 to 14 inches in thickness. 
The depth to free carbonates generally is 10 inches or 
less. The A horizon has value of 5 to 7 (3 to 5 moist) 
and chroma of 2 or 3. The AC and C horizons have 
value of 5 to 7 (4 to 6 moist) and chroma of 2 or 3. 


Dunday Series 


The Dunday series consists of deep, well drained, 
rapidly permeable soils on uplands and stream terraces. 
These soils formed in sandy eolian material (fig. 20). 
Slopes range from 0 to 6 percent. 

Dunday soils are commonly adjacent to Anselmo, 
Boelus, Ipage, and Valentine soils. Anselmo soils have 
more clay in the subsoil than the Dunday soils. They are 
in landscape positions similar to those of the Dunday 
soils. Boelus and Ipage soils are in the lower landscape 
positions. Boelus soils have loamy and silty underlying 
material. Ipage soils are moderately well drained and 
have mottles within a depth of 40 inches. Valentine soils 
are higher on the landscape than the Dunday soils. They 
do not have a mollic epipedon. 

Typical pedon of Dunday loamy fine sand, 3 to 6 
percent slopes, 200 feet south and 2,400 feet west of 
the northeast corner of sec. 11, T. 23 N., R.9W. 


At—0 to 9 inches; dark grayish brown (10YR 4/2) loamy 
fine sand, very dark grayish brown (10YR 3/2) 
moist; weak medium and coarse granular structure; 
soft, very friable; slightly acid; gradual smooth 
boundary. 

A2—9 to 14 inches; dark grayish brown (10YR 4/2) 
loamy fine sand, very dark grayish brown (10YR 
3/2) moist; weak coarse prismatic structure parting 
to weak medium and fine subangular blocky; soft, 
very friable; slightly acid; gradual smooth boundary. 

AC—14 to 23 inches; grayish brown (10YR 5/2) loamy 
sand, dark grayish brown (10YR 4/2) moist; weak 
coarse subangular blocky structure parting to weak 
fine granular; soft, very friable; slightly acid; gradual 
smooth boundary. 
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Figure 20.—Profile of Dunday loamy fine sand, which formed in 
sandy eolian materiat. The upper arrows indicate the surface 
soil and the lower arrow the bottom of the transition layer. 
Depth is marked in feet. 


C1—23 to 38 inches; pale brown (10YR 6/3) fine sand, 
brown (10YR 5/3) moist; single grain; loose; neutral; 
gradual wavy boundary. 
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C2—38 to 60 inches; very pale brown (10YR 7/3) fine 
sand, pale brown (10YR 6/3) moist; single grain; 
loose; neutral. 


The solum ranges from 14 to 30 inches in thickness. 
The mollic epipedon ranges from 10 to 20 inches in 
thickness. 

The A horizon has value of 4 or 5 (2 or 3 moist) and 
chroma of 1 or 2. It typically is loamy fine sand but in 
some pedons is loamy sand. It is 10 to 16 inches thick. 
The AC horizon has value of 4 to 6 (3 or 4 moist) and 
chroma of 2 or 3. The C horizon has value of 5 to 7 (4 to 
6 moist) and chroma of 2 to 4. It is fine sand, loamy fine 
sand, loamy sand, or sand. In some pedons loamy or 
silty buried horizons are below a depth of 40 inches. 


Els Series 


The Els series consists of deep, somewhat poorly 
drained, rapidly permeable soils formed in mixed eolian 
and alluvial sandy material. These soils are on the 
bottom of valleys in the sandhills. Slopes range from 0 to 
2 percent. 

Els soils are similar to Elsmere soils and are 
commonly adjacent to Ipage, Tryon, and Valentine soils. 
Elsmere soils have a mollic epipedon. Ipage and 
Valentine soils are higher on the landscape than the Els 
Soils and are better drained. Tryon soils are lower on the 
landscape than the Els soils and are more poorly 
drained. 

Typical pedon of Els loamy sand, 0 to 2 percent 
slopes, 1,100 feet south and 300 feet west of the 
northeast corner of sec. 16, T. 23 N., R. 12 W. 


A—O to 7 inches; dark grayish brown (10YR 4/2) loamy 
sand, very dark grayish brown (10YR 3/2) moist; 
weak fine granular structure; soft, very friable; 
slightly acid; clear smooth boundary. 

AC—7 to 16 inches; grayish brown (10YR 5/2) loamy 
sand, dark grayish brown (10YR 4/2) moist; weak 
medium and fine subangular blocky structure parting 
to weak fine granular; soft, very friable; slightly acid; 
gradual smooth boundary. 

C—16 to 60 inches; very pale brown (+0YR 7/3) fine 
sand, pale brown (10YR 6/3) moist; few fine 
prominent strong brown (7.5YR 5/6 moist) mottles; 
single grain; loose; neutral. 


The solum ranges from 8 to 19 inches in thickness. 
The soils are slightly acid to moderately alkaline 
throughout. 

The A horizon has value of 4 or 5 (3 moist) and 
chroma of 1 or 2. It is fine sand, loamy sand, or loamy 
fine sand. It ranges from 4 to 9 inches in thickness. The 
AC horizon has value of 5 or 6 (4 or 5 moist) and 
chroma of 2. It is typically loamy sand, but in some 
pedons it is fine sand or loamy fine sand. The C horizon 
has value of 6 to 8 (5 to 7 moist) and chroma of 2 or 3. 
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It has yellowish brown, strong brown, or dark reddish 
brown mottles. It is typically fine sand, but in some 
pedons it is sand or loamy sand. 


Elsmere Series 


The Elsmere series consists of deep, somewhat poorly 
drained, rapidly permeable soils formed in mixed eolian 
and alluvial sandy material (fig. 21). These soils are on 
bottom land and in sandhill valleys. Slopes range from 0 
to 2 percent. 

Elsmere soils are similar to Els soils and are 
commonly adjacent to Ipage, Loup, and Valentine soils. 
Els soils do not have a mollic epipedon. Ipage and 
Valentine soils are higher on the landscape than the 
Elsmere soils and are better drained. Loup soils are 
lower on the landscape than the Elsmere soils and are 
poorly drained or very poorly drained. 

Typical pedon of Elsmere loamy fine sand, 0 to 2 
percent slopes, 200 feet east and 50 feet north of the 
southwest corner of sec. 34, T. 24 N., R. 11 W. 


A1—0 to 12 inches; dark grayish brown (10YR 4/2) 
loamy fine sand, very dark grayish brown (10YR 
3/2) moist; weak medium granular structure; soft, 
very friable; neutral; abrupt smooth boundary. 

A2—12 to 16 inches; grayish brown (10YR 5/2) loamy 
fine sand, very dark grayish brown (10YR 3/2) 
moist; weak medium subangular blocky structure 
parting to weak fine granular; soft, very friable; 
neutral; clear smooth boundary. 

AC—16 to 24 inches; light brownish gray (10YR 6/2) 
loamy sand, dark grayish brown (10YR 4/2) moist; 
weak medium subangular blocky structure parting to 
weak fine granular; soft, very friable; neutral; clear 
smooth boundary. 

C—24 to 60 inches; very pale brown (10YR 7/3) fine 
sand, pale brown (10YR 6/3) moist; common 
medium and coarse distinct yellowish brown (10YR 
5/6 moist) mottles; single grain; loose; neutral. 


The solum ranges from 16 to 28 inches in thickness. 
The mollic epipedon ranges from 10 to 20 inches in 
thickness. Reaction is medium acid to moderately 
alkaline throughout the profile. Carbonates are in some 
pedons. 

The A horizon has value of 4 or 5 (2 or 3 moist) and 
chroma of 1 or 2. It is fine sand, loamy sand, loamy fine 
sand, or fine sandy loam. The AC horizon has value of 4 
to 6 (3 or 4 moist) and chroma of 1 or 2. It is fine sand, 
loamy sand, or loamy fine sand. The C horizon has value 
of 5 to 7 (4 to 6 moist) and chroma of 2 or 3. It has few 
to many, fine to coarse, faint or distinct mottles that are 
yellowish brown, strong brown, or dark reddish brown. 
This horizon is fine sand, loamy sand, or sand. Some 
pedons have buried horizons. 
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Figure 21.—Proflle of Elsmere loamy fine sand, which formed in 
sandy materlal. The upper arrows indicate the surface soil 
and the tower arrow the bottom of the transition layer. Depth 
کا‎ marked in feet. 
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Gates Series 


The Gates series consists of deep, well drained, 
moderately permeable soils on uplands. These soils 
formed in reworked or recently deposited loess. Slopes 
range from 0 to 11 percent. 

Gates soils are similar to Coly soils and are adjacent 
to Hersh and Valentine soils. Coly soils have more clay 
in the control section than the Gates soils and have 
calcium carbonates at or near the surface. Hersh soils 
have more sand throughout than the Gates soils. They 
are in landscape positions similar to those of the Gates 
soils. Valentine soils generally are higher on the 
landscape than the Gates soils. Also, they are sandier 
throughout. 

Typical pedon of Gates very fine sandy loam, 6 to 11 
percent slopes, 1,100 feet west and 500 feet north of 
the southeast corner of sec. 15, T. 21 N., R. 9 W. 


Ap—0 to 5 inches; grayish brown (10YR 5/2) very fine 
sandy loam, dark brown (10YR 3/3) moist; weak 
fine granular structure; slightly hard, very friable; 
neutral; abrupt smooth boundary. 

AC—5 to 18 inches; brown (10YR 5/3) very fine sandy 
loam, brown (10YR 4/3) moist; weak coarse 
prismatic structure parting to weak medium 
subangular blocky; slightly hard, very friable; neutral; 
‘clear smooth boundary. 

C1—18 to 26 inches; pale brown (10YR 6/3) very fine 
sandy loam, brown (10YR 5/3) moist; slightly hard, 
very friable; few soft white accumulations of 
carbonate; strong effervescence; moderately 
alkaline; clear smooth boundary. 

C2—26 to 37 inches; pale yellow (2.5Y 7/4) very fine 
sandy loam, light olive brown (2.5Y 5/4) moist; 
slightly hard, very friable; many soft white 
accumulations of carbonate; violent effervescence; 
moderately alkaline; abrupt smooth boundary. 

C3—37 to 60 inches; light gray (2.5Y 7/2) very fine 
sandy loam, light brownish gray (2.5Y 6/2) moist; 
slightly hard, very friable; many soft white 
accumulations of carbonate; violent effervescence; 
moderately alkaline. 


The solum ranges from 7 to 22 inches in thickness. 
The depth to carbonates ranges from about 18 to 22 
inches. Reaction is neutral to moderately alkaline in the 
surface layer and mildly alkaline or moderately alkaline in 
the lower part of the profile. 

The A horizon has value of 5 to 7 (3 to 5 moist) and 
chroma of 1 to 3. It is very fine sandy loam or silt loam. 
It is 3 to 6 inches thick. The AC and C horizons have 
hue of 10YR or 2.5Y, value of 5 to 8 (4 to 6 moist) and 
chroma of 2 to 4. They are very fine sandy loam, silt 
loam, or loamy very fine sand. 
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Gibbon Series 


The Gibbon series consists of deep, somewhat poorly 
drained, moderately permeable soils on bottom land. 
These soils formed in alluvium. Slopes range from 0 to 2 
percent. 

These soils have a slightly higher content of sand than 
is definitive for the Gibbon series. This difference, 
however, does not affect the usefulness or behavior of 
the soils. 

Gibbon soils are commonly adjacent to Anselmo, 
Hord, Inavale, and Ord soils. The well drained Anselmo 
soils are on uplands. They are sandier throughout than 
the Gibbon soils. Hord soils are deeper to free 
carbonates than the Gibbon soils. Also, they are higher 
on the landscape. Inavale and Ord soils have more sand 
in the solum than the Gibbon soils, They are in 
landscape positions similar to those of the Gibbon soils. 

Typical pedon of Gibbon loam, 0 to 2 percent slopes, 
1,300 feet west and 900 feet north of the southeast 
corner of sec. 31, T. 21 N., R. 10 W. 


Ap—0 to 5 inches; gray (10YR 5/1) loam, very dark gray 
(10YR 3/1) moist; moderate fine granular structure: 
slightly hard, friable; slight effervescence; 
moderately alkaline; abrupt smooth boundary. 

A1—5 to 15 inches; dark gray (10YR 4/1) loam, black 
(10 YR 2/1) moist; moderate fine granular structure; 
slightly hard, friable; violent effervescence; 
moderately alkaline; clear smooth boundary. 

A2—15 to 20 inches; dark grayish brown (10YR 4/2) 
loam, very dark grayish brown (10YR 3/2) moist; 
weak coarse subangular blocky structure parting to 
weak fine granular; slightly hard, friable; violent 
effervescence; mildly alkaline; clear smooth 
boundary. 

AC—20 to 26 inches; light brownish gray (10YR 6/2) 
loam, dark grayish brown (10YR 4/2) moist; few fine 
distinct yellowish brown (10YR 5/6 moist) mottles; 
weak coarse subangular blocky structure parting to 
weak fine granular; soft, very friable; violent 
effervescence; moderately alkaline; clear smooth 
boundary. 

C1—26 to 40 inches; light gray (10YR 7/2) loam, grayish 
brown (10YR 5/2) moist; weak medium and coarse 
subangular blocky structure; slightly hard, very 
friable; violent effervescence; moderately alkaline; 
clear smooth boundary. 

C2—40 to 46 inches; gray (10YR 6/1) very fine sandy 
loam, dark gray (10YR 4/1) moist; few fine faint 
yellowish brown (10YR 5/4 moist) mottles; massive; 
slightly hard, friable; strong effervescence; 
moderately alkaline; clear smooth boundary. 

C3—46 to 60 inches; light gray (10YR 7/1) fine sandy 
loam, gray (10YR 5/1) moist; few fine faint yellowish 
brown (10YR 5/4 moist) mottles; massive; soft, very 
friable; strong effervescence; moderately alkaline. 
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The solum ranges from 10 to 28 inches in thickness. 
The mollic epipedon ranges from 10 to 20 inches in 
thickness. The soils are calcareous at or near the 
surface. 

The A horizon has value of 3 to 5 (2 or 3 moist) and 
chroma of 1 or 2. It is silt loam, loam, or very fine sandy 
loam. It is mildly alkaline or moderately alkaline. The AC 
horizon has value of 5 or 6 (3 or 4 moist) and chroma of 
2 or 3. It is silt loam, loam, or fine sandy loam. The C 
horizon has value of 6 or 7 (4 or 5 moist) and chroma of 
1 or 2. It is silt loam, loam, very fine sandy loam, or fine 
sandy loam. it is moderately alkaline or strongly alkaline. 
Buried horizons are common below a depth of 30 
inches. 


Hall Series 


The Hall series consists of deep, well drained, 
moderately permeable soils on uplands and in valleys. 
These soils formed in loess. Slopes range from 1 to 3 
percent. 

Hall soils are similar to Hord soils and are commonly 
adjacent to Hord and Uly soils. The adjacent soils do not 
have an argillic horizon. Uly soils are dark to a depth of 
less than 20 inches. They are lower on the landscape 
than the Hall soils. 

Typical pedon of Hall silt loam, 1 to 3 percent slopes, 
2,200 feet east and 150 feet north of the southwest 
corner of sec. 36, T. 21 N., R. 9 W. 


Ap—- to 6 inches; grayish brown (10YR 5/2) silt loam, 
very dark grayish brown (10YR 3/2) moist; moderate 
fine and medium granular structure; slightly hara, 
friable; slightly acid; abrupt smooth boundary. 

A—6 to 12 inches; dark grayish brown (10YR 4/2) silt 
loam, very dark brown (10YR 2/2) moist; moderate 
coarse prismatic structure parting to weak fine 
subangular biocky; slightly hard, friable; slightly acid; 
clear smooth boundary. 

Bt1—12 to 24 inches; dark grayish brown (10YR 4/2) 
Silty clay loam, very dark grayish brown (10YR 3/2) 
moist; moderate coarse prismatic structure parting to 
moderate fine subangular blocky; hard, firm; neutral; 
clear smooth boundary. 

Bt2—24 to 31 inches; dark grayish brown (10YR 4/2) 
silty clay loam, dark brown (10YR 3/3) moist; 
moderate fine and medium subangular blocky 
structure; hard, firm; neutral; gradual smooth 
boundary. 

BC—31 to 38 inches; brown (10YR 5/3) silt loam, dark 
brown (10YR 4/3) moist; weak coarse prismatic 
Structure parting to moderate medium subangular 
blocky; slightly hard, friable; mildly alkaline; gradual 
smooth boundary. 

C1—38 to 44 inches; very pale brown (10YR 7/3) silt 
loam, brown (10YR 5/3) moist; weak coarse 
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subangular blocky structure; slightly hard, friable; 
moderately alkaline; clear smooth boundary. 

C2—44 to 60 inches; very pale brown (10YR 7/3) silt 
loam, pale brown (10YR 6/3) moist; massive; slightly 
hard, friable; few soft threadlike accumulations of 
carbonate; strong effervescence; moderately 
alkaline. 


The solum ranges from 30 to 54 inches in thickness. 
The mollic epipedon ranges from 20 to 32 inches in 
thickness and extends into the upper part of the Bt 
horizon. Free carbonates do not occur in the solum but 
are in the C horizon in most pedons. 

The A horizon has value of 3 to 5 (2 or 3 moist) and 
chroma of 1 or 2. It is typically silt loam, but the range 
includes loam and silty clay loam. This horizon is slightly 
acid or neutral. The Bt horizon has value of 3 to 5 (2 to 
4 moist) and chroma of 1 to 3. It is slightly acid to mildly 
alkaline. The C horizon has value of 6 or 7 (5 or 6 moist) 
and chroma of 2 or 3. It is neutral to moderately alkaline. 


Hersh Series 


The Hersh series consists of deep, well drained, 
moderately rapidly permeable soils on uplands. These 
soils formed in mixed sandy and loamy eolian material. 
Slopes range from O to 3 percent. 

Hersh soils are similar to Anselmo soils and are 
adjacent to Gates and Valentine soils. Anselmo soils 
have a mollic epipedon. Gates soils contain more silt in 
the control section than the Hersh soils. They are in 
landscape positions similar to those of the Hersh soils. 
Valentine soils are higher on the landscape than the 
Hersh soils. Also, they are sandier throughout. 

Typical pedon of Hersh fine sandy loam, O to 3 
percent slopes, 2,300 feet east and 1,700 feet south of 
the northwest corner of sec. 27, T. 21 N., R. 11 W. 


Ap 一 0 to 6 inches; grayish brown (10YR 5/2) fine sandy 
loam, very dark grayish brown (10YR 3/2) moist; 
weak fine granular structure; soft, very friable; 
neutral; abrupt smooth boundary. 

AC—6 to 14 inches; light brownish gray (10YR 6/2) fine 
sandy loam, dark grayish brown (10YR 4/2) moist; 
weak medium subangular blocky structure; soft, very 
friable; neutral; clear smooth boundary. 

C1—414 to 26 inches; pale brown (10YR 6/3) fine sandy 
loam, brown (10YR 5/3) moist; weak medium and 
fine subangular blocky structure; soft, very friable; 
neutral; clear smooth boundary. 

C2— 26 to 36 inches; pale brown (10YR 6/3) very fine 
sandy loam, brown (10YR 5/3) moist; massive; soft, 
very friable; neutral; clear smooth boundary. 

C3— 36 to 60 inches; very pale brown (10YR 7/3) fine 
sand, pale brown (10YR 6/3) moist; single grain; 
loose; neutral. 
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The solum ranges from 8 to 24 inches in thickness. 
Reaction is slightly acid or neutral in the surface layer 
and slightly acid to mildly alkaline in the lower part of the 
profile. 

The A horizon has value of 4 to 6 (3 or 4 moist) and 
chroma of 2 or 3. It is 4 to 10 inches thick. It is 
dominantly fine sandy loam, but the range includes very 
fine sandy loam and loamy fine sand. The AC horizon 
has value of 5 or 6 (4 or 5 moist) and chroma of 2 or 3. 
It is dominantly fine sandy loam, but the range includes 
loamy very fine sand. The C horizon has value of 5 to 7 
(4 to 6 moist) and chroma of 2 or 3. It is dominantly fine 
sandy loam, but most pedons have thin layers of silt 
loam, very fine sandy loam, loamy very fine sand, loamy 
fine sand, or fine sand. 


Hobbs Series 


The Hobbs series consists of deep, well drained, 
moderately permeable soils along upland drainageways 
and on bottom land along streams. These soils formed 
in stratified, silty alluvium. Slopes range from 0 to 2 
percent. 

Hobbs soils are adjacent to Coly, Hall, Hord, and Uly 
soils. Coly and Uly soils are on the higher, steeper parts 
of the landscape. Coly soils are not stratified. Uly soils 
have a weakly expressed B horizon and a mollic 
epipedon. Hall and Hord soils are higher on the 
landscape than the Hobbs soils. Also, Hall soils contain 
more clay in the subsoil. Hord soils are not stratified in 
the upper part. 

Typical pedon of Hobbs silt loam, 0 to 2 percent 
slopes, 2,200 feet south and 50 feet east of the 
northwest corner of sec. 33, T. 21 N., R. 9 W. 


Ap 一 0 to 5 inches; grayish brown (10YR 5/2) silt loam, 
very dark grayish brown (10YR 3/2) moist; weak 
medium and fine granular structure; slightly hard, 
very friable; neutral; abrupt smooth boundary. 

A—5 to 7 inches; grayish brown (10YR 5/2) silt loam, 
very dark grayish brown (10YR 3/2) moist; weak 
medium subangular blocky structure parting to weak 
fine granular; slightly hard, friable; mildly alkaline; 
abrupt smooth boundary. 

C1—7 to 13 inches; grayish brown (10YR 5/2) silt loam, 
dark grayish brown (10YR 4/2) moist; weak medium 
subangular blocky structure; bedding planes and thin 
strata of loamy sand and fine sand; slightly hard, 
friable; mildly alkaline; gradual smooth boundary. 

C2—13 to 34 inches; stratified light brownish gray (10YR 
6/2) silt loam and very fine sandy loam, grayish 
brown (10YR 5/2) moist; weak fine and medium 
subangular blocky structure; soft, very friable; slight 
effervescence in thin strata; moderately alkaline; 
gradual smooth boundary. 
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C3— 34 to 60 inches; light brownish gray (10YR 6/2) 
very fine sandy loam, grayish brown (10YR 5/2) 
moist; soft, very friable; moderately alkaline. 


The depth to free carbonates typically is 40 inches or 
more. In most pedons, however, thin layers of recently 
deposited material have free carbonates. 

The A horizon has value of 4 or 5 (2 or 3 moist) and 
chroma of 1 or 2. It typically is silt loam, but in some 
pedons it is fine sandy loam. It is slightly acid to mildly 
alkaline. The C horizon typically has hue of 10YR or 
2.5Y, value of 4 to 7 (3 to 6 moist), and chroma of 1 to 
3, but thin strata may have higher or lower value. This 
horizon is typically silt loam, but it has thin strata of 
sandy or more clayey material. It ranges from slightly 
acid to moderately alkaline. A buried A horizon is 
common. 


Hord Series 


The Hord series consists of deep, well drained, 
moderately permeable soils formed in alluvium on stream 
terraces. Slopes range from 1 to 3 percent. 

Hord soils are similar to Hall soils and are commonly 
adjacent to Hobbs and Hall soils. Hall soils have more 
clay in the subsoil than the Hord soils. They are on 
uplands. Hobbs soils are stratified and are on bottom 
land. 

Typical pedon of Hord silt loam, terrace, 1 to 3 percent 
slopes, 1,550 feet east and 100 feet north of the 
southwest corner of sec. 25, T. 21 N., R. 9 W. 


Ap—0 to 5 inches; dark grayish brown (10YR 4/2) silt 
loam, very dark grayish brown (10YR 3/2) moist; 
weak fine granular structure; slightly hard, very 
friable; slightly acid; abrupt smooth boundary. 

A—5 to 22 inches; dark grayish brown (10YR 4/2) silt 
loam, very dark grayish brown (10YR 3/2) moist; 
weak fine subangular blocky structure; slightly hard, 
very friable; slightly acid; clear smooth boundary. 

Bw1—22 to 28 inches; grayish brown (10YR 5/2) silt 
loam, very dark grayish brown (10YR 3/2) moist; 
weak medium prismatic structure parting to weak 
medium and fine subangular blocky; slightly hard, 
friable; mildly alkaline; clear smooth boundary. 

Bw2—28 to 42 inches; dark grayish brown (10 YR 4/2) 
silt loam, very dark grayish brown (10YR 3/2) moist; 
weak fine and medium subangular blocky structure; 
slightly hard, friable; mildly alkaline; clear smooth 
boundary. 

BC—42 to 48 inches; brown (10YR 5/3) silt loam, dark 
brown (10YR 4/3) moist; weak fine subangular 
blocky structure; slightly hard, friable; slight 
effervescence; moderately alkaline; gradual smooth 
boundary. 

C—48 to 60 inches; pale brown (10 YR 6/3) silt loam, 
brown (10YR 5/3) moist; massive; slightly hard, 
friable; strong effervescence; moderately alkaline. 
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The solum ranges from 30 to 55 inches in thickness. 
The mollic epipedon ranges from 20 to 50 inches in 
thickness. The depth to free carbonates ranges from 20 
to 48 inches. 

The A horizon has hue of 10YR, value of 4 or 5 (2 or 
3 moist), and chroma of 1 cr 2. It typically is silt loam, 
but the range includes loam and very fine sandy loam. 
This horizon is medium acid to neutral. The Bw horizon 
has value of 4 or 5 (2 or 3 moist) and chroma of 1 or 2. 
It typically is silt loam, but the range includes loam and 
silty clay loam. This horizon is slightly acid to moderately 
alkaline. The C horizon has value of 5 to 7 (3 to 5 moist) 
and chroma of 2 or 3. It typically is silt loam, but the 
range includes very fine sandy loam. This horizon is 
mildly alkaline or moderately alkaline. 


Inavale Series 


The Inavale series consists of deep, somewhat 
excessively drained, rapidly permeable soils on bottom 
land. These soils formed in sandy alluvium. Slopes range 
from O to 2 percent. 

Inavale soils are similar to Ipage soils and are adjacent 
to Loup and Tryon soils. Ipage soils are not stratified and 
have mottles within a depth of 40 inches. Loup and 
Tryon soils are lower on the landscape than the Inavale 
soils and are poorly drained and very poorly drained. 

Typical pedon of Inavale loamy sand, in an area of 
Tryon-Inavale complex, channeled, 1,900 feet east and 
75 feet south of the northwest corner of sec. 25, T. 23 
N., R. 10 W. 


A—0 to 6 inches; grayish brown (10YR 5/2) loamy sand, 
very dark grayish brown (10YR 3/2) moist; weak 
medium and fine granular structure; soft, very friable; 
slightly acid; clear smooth boundary. 

AC— to 14 inches; grayish brown (10YR 5/2) loamy 
sand, dark grayish brown (10YR 4/2) moist; weak 
coarse prismatic structure; soft, very friable; thin 
strata of darker, finer textured sediments; neutral; 
clear smooth boundary. 

C1—14 to 32 inches; light brownish gray (10YR 6/2) fine 
sand, grayish brown (10YR 5/2) moist; single grain; 
loose; thin strata of dark grayish brown (10YR 4/2) 
material; neutral; gradual smooth boundary. 

C2—32 to 60 inches; very pale brown (10YR 8/3) fine 
sand, very pale brown (10YR 7/3) moist; single 
grain; loose; neutral. 


The solum ranges from 10 to 25 inches in thickness. 
Reaction is slightly acid to mildly alkaline in the surface 
layer and neutral to moderately alkaline in the lower part 
of the profile. 

The A horizon has value of 4 or 5 (3 to 5 moist) and 
chroma of 2 or 3. It is loamy fine sand, loamy sand, fine 
sand, or sand. It is 5 to 9 inches thick. The C horizon 
has value of 5 to 8 (4 to 7 moist) and chroma of 2 or 3. 


108 


Itis dominantly fine sand, loamy fine sand, loamy sand, 
or sand, but strata of finer or coarser textured material 
are common. 


Ipage Series 


The Ipage series consists of deep, moderately well 
drained, rapidly permeable soils formed in sandy eolian 
and alluvial material. These soils are on hummocky 
slopes, on low ridges in sandhill valleys, and on stream 
terraces. Slopes range from 0 to 3 percent. 

Ipage soils are similar to Inavale soils and are 
commonly adjacent to Els, Elsmere, Loup, Tryon, and 
Valentine soils. Inavale soils are somewhat excessively 
drained and are on bottom land. Els and Elsmere soils 
are lower on the landscape than the Ipage soils and are 
somewhat poorly drained. Elsmere soils have a mollic 
epipedon. Loup and Tryon soils are on the lowest parts 
of the landscape and are poorly drained and very poorly 
drained. Valentine soils are higher on the landscape than 
the Ipage soils and are excessively drained. They do not 
have mottles within a depth of 40 inches. 

Typical pedon of Ipage fine sand, in an area of Els- 
Ipage fine sands, 0 to 3 percent slopes, 2,300 feet east 
and 700 feet south of the northwest corner of sec. 18, T. 
24 N., R. 11 W. 


A—0 to 5 inches; grayish brown (10YR 5/2) fine sand, 
very dark grayish brown (10YR 3/2) moist; weak 
medium and fine granular structure; soft, very friable; 
slightly acid; clear smooth boundary. 

AC—5 to 11 inches; light brownish gray (10YR 6/2) fine 
sand, dark grayish brown (10YR 4/2) moist; single 
grain; loose; slightly acid; clear smooth boundary. 

C1—11 to 32 inches; light gray (10YR 7/2) fine sand, 
grayish brown (10YR 5/2) moist; single grain; loose; 
slightly acid; gradual smooth boundary. 

C2—32 to 60 inches; light gray (10YR 7/2) fine sand, 
light brownish gray (10YR 6/2) moist; common fine 
distinct yellowish brown (10YR 5/6 moist) mottles; 
single grain; loose; neutral. 


The solum ranges from 3 to 21 inches in thickness. 
Reaction ranges from medium acid to neutral throughout 
the profile. 

The A horizon has value of 4 to 6 (3 or 4 moist) and 
chroma of 1 or 2. It is sand, fine sand, loamy sand, or 
loamy fine sand. It is 3 to 10 inches thick. The AC 
horizon has value of 5 or 6 (4 or 5 moist) and chroma of 
2 or 3. It is sand, fine sand, or loamy sand. The C 
horizon has value of 6 or ? (4 to 6 moist) and chroma of 
2 or 3. It has few or common, distinct or prominent 
mottles within a depth of 40 inches. The mottles are 
yellowish brown, strong brown, or dark reddish brown. 
This horizon is fine sand, sand, or loamy sand. Loamy 
layers are below a depth of 40 inches in some pedons. 
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Libory Series 


The Libory series consists of deep, moderately well 
drained soils formed in sandy eolian material over loamy 
alluvium or loess. These soils are on stream terraces. 
They are rapidly permeable in the upper part and 
moderately permeable or moderately slowly permeable in 
the lower part. Slopes range from 0 to 3 percent. 

Libory soils are adjacent to Dunday, Els, Ipage, and 
Valentine soils. Dunday, Ipage, and Valentine soils are 
sandier throughout than the Libory soils. Also, the well 
drained Dunday and excessively drained Valentine soils 
are higher on the landscape. Ipage soils are in 
landscape positions similar to those of the Libory soils. 
Els soils are lower on the landscape than the Libory soils 
and are somewhat poorly drained. 

Typical pedon of Libory loamy fine sand, O to 3 
percent slopes, 1,100 feet east and 900 feet north of the 
southwest corner of sec. 16, T. 21 N., R. 12 W. 


Ap 一 0 to 5 inches; grayish brown (10YR 5/2) loamy fine 
sand, very dark grayish brown (10YR 3/2) moist; 
weak fine granular structure; soft, very friable; 
slightly acid; abrupt smooth boundary. 

A—5 to 13 inches; dark grayish brown (10YR 4/2) loamy 
fine sand, very dark grayish brown (10YR 3/2) 
moist; weak medium and fine granular structure; 
soft, very friable; slightly acid; clear smooth 
boundary. 

C—13 to 25 inches; pale brown (10YR 6/3) fine sand, 
brown (10YR 5/3) moist; few fine faint yellowish 
brown (10YR 5/4 moist) mottles; single grain; loose; 
slightly acid; abrupt smooth boundary. 

2Bwb—25 to 42 inches; light brownish gray (2.5Y 6/2) 
silty clay loam, grayish brown (2.5Y 5/2) moist; 
common fine prominent dark yellowish brown (10YR 
4/6 moist) mottles in the lower part; weak coarse 
subangular blocky structure parting to weak medium 
subangular blocky; hard, friable; slightly acid; gradual 
smooth boundary. 

2C—42 to 60 inches; light gray (2.5Y 7/2) silt loam, light 
brownish gray (2.5Y 6/2) moist; few fine prominent 
dark yellowish brown (10YR 4/6 moist) mottles; 
massive; slightly hard; friable; neutral. 


The mollic epipedon ranges from 10 to 20 inches in 
thickness. The depth to the silty 2B horizon ranges from 
20 to 36 inches. Reaction is medium acid to neutral 
throughout the profile. 

The A horizon has value of 3 to 5 (2 to 4 moist) and 
chroma of 1 or 2. It typically is loamy fine sand, but the 
range includes loamy sand and fine sand. The C, 2B, 
and 2C horizons have reddish brown, yellowish brown, or 
dark yellowish brown mottles. The C horizon has value 
of 6 or 7 (4 to 6 moist) and chroma of 2 or 3. It typically 
is fine sand, but the range includes loamy fine sand and 
loamy sand. Some pedons that have a thin solum do not 
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have a C horizon above the silty material. The 2B 
horizon has value of 4 to 6 (3 to 5 dry) and chroma of 2 
or 3. It is silt loam or silty clay loam. The 2C horizon has 
hue of 2.5Y or 10YR, value of 4 to 7 (3 to 6 moist), and 
chroma of 2 or 3. It is silt loam or silty clay loam. In 
some pedons it is calcareous. 


Loretto Series 


The Loretto series consists of deep, well drained, 
moderately permeable soils on stream terraces and 
uplands. These soils formed in loamy and silty eolian 
material. Slopes range from 0 to 2 percent. 

Loretto soils are commonly adjacent to Boelus, 
Dunday, Gates, Hersh, and Valentine soils. Boelus soils 
are sandy in the upper part. They are in landscape 
positions similar to those of the Loretto soils. Dunday 
and Valentine soils are higher on the landscape than the 
Loretto soils. They are sandy throughout. Gates soils are 
slightly higher on the landscape than the Loretto soils. 
They are silty throughout. Hersh soils do not have a 
mollic epipedon and have more sand in the transition 
layer and in the underlying material than the Loretto 
soils. They are in landscape positions similar to those of 
the Loretto soils. 

Typical pedon of Loretto loam, 0 to 2 percent slopes, 
400 feet south and 100 feet east of the northwest corner 
of sec. 9, T. 24 N., R. 9 W. 


Ap— to 7 inches; dark grayish brown (10YR 4/2) loam, 
very dark grayish brown (10YR 3/2) moist; weak fine 
granular structure; slightly hard, friable; medium acid; 
abrupt smooth boundary. 

A—7 to 13 inches; dark grayish brown (10YR 4/2) loam, 
very dark grayish brown (10YR 3/2) moist; weak 
medium subangular blocky structure parting to weak 
fine subangular blocky; hard, friable; medium acid; 
clear smooth boundary. 

Bt1—13 to 18 inches; grayish brown (10YR 5/2) clay 
loam, dark grayish brown (10YR 4/2) moist; some 
very dark brown (10YR 3/2) coatings on faces of 
peds; weak coarse prismatic structure parting to 
moderate medium subangular blocky; hard, friable; 
slightly acid; gradual smooth boundary. 

Bt2—18 to 26 inches; brown (10YR 5/3) silty clay loam, 
dark brown (10YR 4/3) moist; moderate coarse 
prismatic structure parting to moderate medium and 
fine subangular blocky; hard, firm; neutral; clear 
smooth boundary. 

BC—26 to 30 inches; pale brown (10YR 6/3) silt loam, 
brown (10YR 5/3) moist; weak medium and coarse 
subangular blocky structure; hard, friable; few soft 
white lime accumulations; violent effervescence; 
mildly alkaline; gradual smooth boundary. 

C—30 to 60 inches; very pale brown (10YR 7/3) silt 
loam, pale brown (10YR 6/3) moist; massive; slightly 
hard, friable; few soft white lime accumulations; 
violent effervescence; moderately alkaline. 
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The solum ranges from 27 to 50 inches in thickness. 
The mollic epipedon ranges from 7 to 20 inches in 
thickness. The depth to carbonates ranges from 26 to 54 
inches. 

The A horizon has value of 4 or 5 (2 or 3 moist). It is 
dominantly loam, but the range includes fine sandy loam. 
This horizon is strongly acid to slightly acid. The Bt 
horizon has value of 5 or 6 (4 or 5 moist) and chroma of 
2 or 3. It is typically silty clay loam and clay loam, but in 
some pedons it is silt loam or loam. It is medium acid to 
neutral. The BC and C horizons have value of 6 or 7 (5 
or 6 moist) and chroma of 3 or 4. They are silt loam, clay 
loam, silty clay loam, or loam. They range from slightly 
acid to moderately alkaline. 


Loup Series 


The Loup series consists of deep, poorly drained and 
very poorly drained, rapidly permeable soils formed in 
sandy alluvium (fig. 22). These soils are in sandhill 
valleys and on narrow bottom land along the major 
drainageways. Slopes generally are less than 1 percent 
but range from 0 to 2 percent. 

Loup soils are similar to Tryon soils and are adjacent 
to Elsmere and Marlake soils. Tryon soils do not have a 
mollic epipedon. Elsmere soils are somewhat poorly 
drained and are in the slightly higher positions on the 
landscape. Marlake soils do not have a mollic epipedon 
and are stratified. They are very poorly drained and are 
lower on the landscape than the Loup soils. 

Typical pedon of Loup fine sandy loam, O to 2 percent 
slopes, 2,640 feet east and 100 feet south of the 
northwest corner of sec. 16, T. 24 N., R. 10 W. 


A1—0 to 6 inches; dark gray (10YR 4/1) fine sandy 
loam, very dark gray (10YR 3/1) moist; weak fine 
granular structure; slightly hard, very friable; strong 
effervescence; mildly alkaline; abrupt smooth 
boundary. 

A2—6 to 13 inches; very dark gray (10YR 3/1) fine 
sandy loam, black (10YR 2/1) moist; weak medium 
subangular blocky structure parting to weak fine 
granular; hard, friable; neutral; abrupt smooth 
boundary. 

A3—13 to 16 inches; dark gray (10YR 4/1) fine sandy 
loam, very dark gray (10YR 3/1) moist; weak 
medium and fine subangular blocky structure; 
slightly hard, very friable; neutral; abrupt smooth 
boundary. 

AC—16 to 26 inches; gray (10YR 5/1) fine sand, dark 
gray (10YR 4/1) moist; few fine prominent brown 
(7.5YR 5/4 moist) mottles; single grain; loose; 
neutral; gradual smooth boundary. 

to 35 inches; light gray (10YR 7/2) fine sand,‏ 26 ی 
grayish brown (10YR 5/2) moist; common fine‏ 
distinct yellowish brown (10YR 5/6 moist) mottles;‏ 


110 


Figure 22.—Profile of Loup fine sandy loam, which formed in 
sandy alluvium. The upper arrows indicate the surface layer 
and the lower arrow the bottom of the subsurtace layer. 
Depth is marked In feet. 


single grain; loose; neutral; gradual smooth 
boundary. 

Ab—35 to 40 inches; gray (10YR 5/1) loam, very dark 
gray (10YR 3/1) moist; common fine prominent 
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strong brown (7.5YR 5/6 moist) mottles; massive; 
hard, friable; neutral; abrupt wavy boundary. 

C'—40 to 60 inches; light gray (10YR 7/2) fine sand, 
light brownish gray (10YR 6/2) moist; few faint 
distinct yellowish brown (10YR 5/4 moist) mottles; 
single grain; loose; mildly alkaline. 


The solum ranges from 10 to 28 inches in thickness. 
The mollic epipedon ranges from 7 to 20 inches in 
thickness. Reaction is neutral to moderately alkaline 
throughout the profile. 

The A horizon has value of 3 or 4 (2 or 3 moist) and 
chroma of 1 or 2. It typically is fine sandy loam but in 
some pedons is loam or loamy fine sand. The AC 
horizon has value of 4 to 6 (3 to 5 moist) and chroma of 
1 or 2. In most pedons it has few or common, fine or 
medium, faint or distinct, reddish brown, strong brown, or 
yellowish brown mottles. It is loamy fine sand, loamy 
sand, fine sand, or sand. The C horizon has value of 6 to 
8 (4 to 7 moist) and chroma of 1 or 2. It has few or 
common, faint or distinct, reddish brown, strong brown, 
or yellowish brown mottles. It is fine sand or sand. 


Marlake Series 


The Marlake series consists of deep, very poorly 
drained, rapidly permeable soils formed in sandy alluvium 
or in alluvium overlain by sandy eolian material. These 
soils are in depressions or basins on valley floors. 
Slopes range from 0 to 2 percent. 

Martake soils are adjacent to Els, Elsmere, Loup, Ord, 
and Tryon soils. Els, Elsmere, and Ord soils are higher 
on the landscape than the Marlake soils and are 
somewhat poorly drained. Loup and Tryon soils are in 
the slightly higher positions on the landscape. Loup soils 
have a mollic epipedon. Tryon soils are less stratified 
than the Marlake soils. 

Typical pedon of Marlake loamy fine sand, O to 2 
percent slopes, 1,900 feet west and 1,700 feet south of 
the northeast corner of sec. 12, T. 23 N., R. 12 W. 


A—0 to 7 inches; dark gray (10YR 4/1) loamy fine sand, 
black (10YR 2/1) moist; weak medium subangular 
blocky structure parting to weak fine granular; 
slightly hard, very friable; a layer of partly decayed 
leaves and stems at the surface; neutral; abrupt 
smooth boundary. 

AC—7 to 22 inches; grayish brown (10YR 5/2) loamy 
sand, dark grayish brown (10YR 4/2) moist; 
stratified and mixed with dark gray (10YR 4/1) 
loamy fine sand and light brownish gray (10YR 6/2) 
fine sand; few fine distinct yellowish brown (10YR 
5/6 moist) mottles; weak thick platy structure parting 
to weak medium and fine granular; slightly hard, very 
friable; neutral; clear wavy boundary. 

C1—22 to 38 inches; light brownish gray (10YR 6/2) fine 
sand, gray (10YR 5/1) moist; stratified with 1- to 3- 
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inch layers of dark gray (10YR 4/1) loamy sand; few 
fine distinct yellowish brown (10YR 5/6 moist) 
mottles; single grain; loose; neutral; gradual smooth 
boundary. 

C2—38 to 60 inches; light gray (10YR 7/2) fine sand, 
grayish brown (10YR 5/2) moist; single grain; loose; 
mildly alkaline. 


The solum ranges from 6 to 25 inches in thickness. 
The mollic colors extend to a depth of 6 to 10 inches. 
Snail shells are common in some pedons. Reaction is 
neutral to moderately alkaline throughout the profile. 

The A horizon has value of 4 or 5 (2 or 3 moist) and 
chroma of 1 or 2. It is commonly loamy fine sand, but 
the range includes loamy sand and fine sandy loam. The 
AC and C horizons typically have few or common, faint 
to prominent, yellowish brown or reddish brown mottles. 
The AC horizon has value of 3 to 7 (2 to 6 moist) and 
chroma of 1 to 3. It is dominantly loamy sand or loamy 
fine sand but is stratified or mixed with coarse sand to 
silty clay loam. The strata are as much as 3 inches thick. 
The C horizon has value of 5 to 7 (4 to 6 moist) and 
chroma of 1 to 3. It is dominantly sand or fine sand, but 
strata of finer or coarser textured material are common. 
Dark buried horizons also are common. In a few pedons 
accumulations of carbonate are in the upper part of the 
C horizon. 


Nimbro Series 


The Nimbro series consists of deep, well drained, 
moderately permeable soils on stream terraces. These 
Soils formed in alluvium. Slopes range from 0 to 2 
percent. 

These soils are not characterized by the fine 
stratification in the upper part that is definitive for the 
Nimbro series. Also, they have a slightly thicker dark 
surface layer. These differences, however, do not affect 
the usefulness or behavior óf the soils. 

Nimbro soils are commonly adjacent to Boelus and 
Loretto soils. The adjacent soils are higher on the 
landscape than the Nimbro soils. Also, Boelus soils have 
a less clayey subsoil and Loretto soils a more clayey 
one. Boelus soils have a sandy surface layer. 

Typical pedon of Nimbro silt loam, O to 2 percent 
slopes, 500 feet south and 50 feet west of the northeast 
corner of sec. 5, T. 24 N., R. 9 W. 


Ap 一 0 to 8 inches; dark grayish brown (10YR 4/2) silt 
loam, very dark brown (10YR 2/2) moist; weak fine 
granular structure; slightly hard, friable; strong 
effervescence; mildly alkaline; abrupt smooth 
boundary. 

A—8 to 20 inches; gray (10YR 5/1) silt loam, very dark 
brown (10 YR 2/2) moist; weak medium subangular 
blocky structure parting to weak fine granular; 
slightly hard, very friable; violent effervescence; 
moderately alkaline; gradual smooth boundary. 
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C1—20 to 35 inches; light brownish gray (10YH 6/2) silt 
loam, grayish brown (10YR 5/2) moist; common fine 
distinct yellowish brown (10YR 5/4 moist) mottles; 
weak medium and fine subangular blocky structure; 
slightly hard, friable; violent effervescence; 
moderately alkaline; clear smooth boundary. 

C2—35 to 60 inches; grayish brown (10YR 5/2) loam, 
dark grayish brown (10YR 4/2) moist; brown (10YR 
5/3) and pale brown (10YR 6/3) strata; common 
fine distinct yellowish brown (10YR 5/4 moist) 
mottles; massive; soft, very friable; violent 
effervescence; moderately alkaline. 


The thickness of the solum ranges from 10 to 20 
inches. The mollic colors extend to a depth of 10 to 20 
inches. The depth to free carbonates ranges from 0 to 
20 inches. The soils are mildly alkaline or moderately 
alkaline throughout. 

The A horizon has value of 4 or 5 (2 or 3 moist) and 
chroma of 1 or 2. It is dominantly silt loam, but the range 
includes loam. The C horizon has value of 5 to 7 (4 or 5 
moist) and chroma of 2 or 3. It has few or common 
mottles. It is dominantly loam, silt loam, or clay loam. In 
some pedons, however, it is stratified with sandy loam or 
loamy fine sand, and in other pedons fine sand is below 
a depth of 40 inches. 


Ord Series 


The Ord series consists of deep, somewhat poorly 
drained soils on bottom land. These soils formed in 
stratified alluvium. They are moderately rapidly 
permeable in the upper part and rapidly permeable in the 
lower part. Slopes range from 0 to 2 percent. 

Ord soils are adjacent to Elsmere, Ipage, Loup, and 
Selia soils. Elsmere and Selia soils are in landscape 
positions similar to those of the Ord soils. Elsmere soils 
are more sandy throughout than the Ord soils. Selia soils 
are strongly affected by alkali. Ipage soils are higher on 
the landscape than the Ord soils and are moderately 
well drained. Loup soils are lower on the landscape than 
the Ord soils and are poorly drained and very poorly 
drained. 

Typical pedon of Ord loam, O to 2 percent slopes, 
2,300 feet west and 100 feet south of the northeast 
corner of sec. 11, T. 24 N., R. 10 W. 


Apk—0 to 6 inches; dark gray (10YR 4/1) loam, black 
(10YR 2/1) moist; weak fine granular structure; 
slightly hard, very friable; strong effervescence; 
moderately alkaline; abrupt smooth boundary. 

Ak—6 to 14 inches; gray (10YR 5/1) loam, very dark 
gray (10YR 3/1) moist; weak medium subangular 
blocky structure parting to weak fine granular; 
slightly hard, very friable; strong effervescence; 
moderately alkaline; clear smooth boundary. 
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Figure 23.—Profile of Tryon loamy fine sand, which formed In 
sandy material. The upper arrows indicate the surface layer 
and the lower arrow the bottom of the transition layer. Depth 
is marked in feet. 


AC—14 to 26 inches; light brownish gray (10YR 6/2) fine 
sandy loam, dark grayish brown (10YR 4/2) moist; 
few fine prominent reddish brown (5YR 5/4 moist) 
mottles; weak coarse subangular blocky structure 
parting to weak medium and fine subangular blocky; 
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slightly hard, very friable; mildly alkaline; abrupt 
smooth boundary. 

2C—26 to 60 inches; light gray (10YR 7/2) fine sand, 
grayish brown (10YR 5/2) moist; few fine prominent 
reddish brown (5YR 5/4 moist) mottles; single grain; 
loose; mildly alkaline. 


The thickness of the solum ranges from 20 to 34 
inches and commonly is the same as the depth to the 
underlying fine sand. The mollic epipedon ranges from 
10 to 20 inches in thickness. Carbonates are at or near 
the surface. 

The Ak horizon has value of 4 or 5 (2 or 3 moist) and 
chroma of 1. It is loam or fine sandy loam. It is 10 to 20 
inches thick. The AC horizon has value of 5 or 6 (4 or 5 
moist) and chroma of 1 or 2. It has mottles in some 
pedons. It is dominantly fine sandy loam, but in some 
pedons it has thin strata of loamy fine sand. The C 
horizon has value of 6 or 7 (5 or 6 moist) and chroma of 
2. It is dominantly fine sand, but in some pedons it has 
strata of finer or coarser textured sediments. 


Selia Series 


The Selia series consists of deep, somewhat poorly 
drained soils formed in sandy alluvium on bottom land. 
These soils are slowly permeable in the solum and 
moderately rapidly permeable in the underlying material. 
They have a high content of exchangeable sodium. 
Slopes range from 0 to 2 percent. 

Selia soils are commonly adjacent to Elsmere, Ipage, 
Loup, and Ord soils. Elsmere and Ord soils are in 
landscape positions similar to those of the Selia soils. 
They do not have a high content of sodium and have a 
mollic epipedon. Ipage soils are higher on the landscape 
than the Selia soils and are moderately well drained. 
Loup soils are lower on the landscape than the Selia 
soils and are poorly drained and very poorly drained. . 

Typical pedon of Selia loamy fine sand, in an area of 
Elsmere-Selia loamy fine sands, O to 2 percent slopes, 
700 feet west and 300 feet north of the southeast corner 
of sec. 9, T. 24 N., R. 10 W. 


A—0 to 4 inches; gray (10YR 5/1) loamy fine sand, very 
dark gray (10YR 3/1) moist; weak fine granular 
structure; soft, very friable; moderately alkaline; 
abrupt wavy boundary. 

E—4 to 5 inches; light gray (10YR 6/1) fine sand, dark 
gray (10YR 4/1) moist; single grain; loose; strongly 
alkaline; abrupt wavy boundary. 

Bt1—5 to 12 inches; dark gray (10YR 4/1) loamy fine 
sand, very dark gray (10YR 3/1) moist; weak coarse 
columnar structure parting to weak coarse ۱ 
subangular blocky; very hard, friable; violent 
effervescence; very strongly alkaline; clear wavy 
boundary. 
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Bt2—12 to 22 inches; grayish brown (10YR 5/2) ۷ 
sand, dark grayish brown (10YR 4/2) moist; weak 
coarse prismatic structure parting to weak medium 
and fine granular; slightly hard, friable; strong 
effervescence; very strongly alkaline; clear wavy 
boundary. 

BC—22 to 28 inches; grayish brown (10YR 5/2) loamy 
sand, dark grayish brown (10YR 4/2) moist; few 
medium distinct yellowish brown (10YR 5/6 moist) 
mottles; weak coarse prismatic structure; slightly 
hard, friable; many medium and fine accumulations 
of carbonate; strong effervescence; strong alkaline; 
clear smooth boundary. 

C1—28 to 33 inches; light gray (10YR 7/2) fine sand, 
light brownish gray (10YR 6/2) moist; common 
medium and fine prominent reddish brown (5YR 5/4 
moist) mottles; single grain; loose; many medium 
and fine accumulations of carbonate; strong 
effervescence; strongly alkaline; clear smooth 
boundary. 

C2—33 to 60 inches; very pale brown (10YR 7/3) fine 
sand, pale brown (10YR 6/3) moist; common 
medium and fine prominent reddish brown (5YR 5/4 
moist) mottles; single grain; loose; moderately 
alkaline. 


The solum ranges from 15 to 32 inches in thickness. 
Carbonates typically are below the A horizon, but in 
some pedons they are at the surface. Reaction is neutral 
to strongly alkaline in the A horizon, neutral to very 
strongly alkaline in the E horizon, strongly alkaline or 
very strongly alkaline in the Bt horizon, and neutral to 
very strongly alkaline in the C horizon. 

The A and E horizons are fine sand, loamy sand, or 
loamy fine sand. The A horizon has value of 4 or 5 (2 or 
3 moist) and chroma of 1 or 2. Some pedons do not 
have an A horizon. The E horizon has value of 5 to 8 (4 
to 7 moist). The Bt horizon has hue of 10YR or 2.5Y, 
value of 4 or 5 (3 or 4 moist), and chroma of 1 to 3. It is 
loamy sand or loamy fine sand. The content of 
exchangeable sodium in this horizon is more than 15 
percent. The C horizon has hue of 10YR or 2.5Y, value 
of 5 to 7 (4 to 6 moist), and chroma of 2 or 3. It has few 
to many, faint or distinct, yellowish brown, reddish brown, 
or brown mottles. It is dominantly sand, fine sand, loamy 
sand, or loamy fine sand. In some pedons, however, the 
lower part of this horizon has thin strata of finer or 
coarser textured material. Loamy material is below a 
depth of 40 inches in some pedons. 


Tryon Series 


The Tryon series consists of deep, poorly drained and 
very poorly drained, rapidly permeable soils formed in 
wind- and water-deposited sandy material (fig. 23). 
These soils are on valley floors, around lakes, and on 
bottom land along streams in the sandhills. Slopes range 
from 0 to 2 percent. 
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Figure 24.—Profile of Uly silt loam, which formed in loess. The 
arrows indicate the upper part of the subsoil. Depth Is marked 
in feet. 


Tryon soils are similar to Loup soils and are commonly 
adjacent to Els, Inavale, Ipage, Marlake, and Valentine 
soils. Loup soils have a mollic epipedon. Els and Ipage 
Soils are higher on the landscape than the Tryon soils 
and are better drained. Inavale soils are higher on the 
landscape than the Tryon soils and are somewhat 
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excessively drained. Marlake soils are lower on the 
landscape than the Tryon soils and are wet for longer 
periods. Valentine soils are on the steeper dunes and 
are excessively drained. 

Typical pedon of Tryon loamy fine sand, 0 to 2 percent 
slopes, 2,300 feet west and 500 feet south of the 
northeast corner of sec. 9, T. 23 N., R. 12 W. 


A—0 to 7 inches; dark grayish brown (10YR 4/2) loamy 
fine sand, very dark grayish brown (10YR 3/2) 
moist; weak fine granular structure; soft, very friable; 
slightly acid; clear smooth boundary. 

AC—7 to 12 inches; grayish brown (10YR 5/2) loamy 
sand, dark grayish brown (10YR 4/2) moist; few fine 
prominent reddish brown (5YR 5/4 moist) mottles; 
weak fine subangular blocky structure parting to 
weak fine granular; slightly hard, very friable; neutral; 
clear smooth boundary. 

C1—12 to 24 inches; light brownish gray (10YR 6/2) fine 
sand, grayish brown (10YR 5/2) moist; common 
medium distinct yellowish brown (10YR 5/4 moist) 
mottles; single grain; loose; mildly alkaline; gradual 
smooth boundary. 

C2—24 to 60 inches; light gray (10YR 7/2) fine sand, 
light brownish gray (10YR 6/2) moist; single grain; 
loose; mildly alkaline. 


The solum ranges from 3 to 15 inches in thickness. 
The mottles in these soils are few to many, fine to 
coarse, and faint to prominent and are reddish brown, 
strong brown, or yellowish brown. 

The A horizon has value of 3 to 5 (2 or 3 moist) and 
chroma of 1 or 2. It is loamy fine sand, fine sand, or 
loamy sand. It is 3 to 9 inches thick. It ranges from 
medium acid to moderately alkaline. The AC and C 
horizons range from medium acid to mildly alkaline. The 
AC horizon is fine sand or loamy sand. The C horizon 
has value of 6 to 8 (4 to 7 moist) and chroma of 1 to 3. 
Some pedons have buried horizons of loamy fine sand at 
a depth of 10 to 40 inches. These horizons are 1 to 8 
inches thick. Thick layers of finer textured material are 
common below a depth of 40 inches. 


Uly Series 


The Uly series consists of deep, well drained and 
somewhat excessively drained, moderately permeable 
soils on uplands. These soils formed in loess (fig. 24). 
Slopes range from 3 to 17 percent. 

Uly soils are commonly adjacent to Hall and Coly soils. 
Hall soils have a mollic epipedon that is more than 20 
inches thick and have more clay in the subsoil than the 
Uly soils. They are on the smoother, more nearly level 
slopes. Coly soils are in the steeper areas. They do not 
have a mollic epipedon and are shallower to lime than 
the Uly soils. 
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Figure 25.—Profile of Valentine fine sand, which formed in sandy 
windblown material. The arrows Indicate the transition layer. 
Depth Is marked in feet. 


Typical pedon of Uly silt loam, 6 to 11 percent slopes, 
eroded, 1,320 feet north and 100 feet west of the 
southeast corner of sec. 35, T. 21 N., R. 9 W. 


Ap—0 to 7 inches; grayish brown (10YR 5/2) silt loam, 
very dark grayish brown (10YR 3/2) moist; weak fine 
subangular blocky structure parting to weak fine 
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granular; slightly hard, very friable; slightly acid; 
abrupt smooth boundary. 

Bw1—7 to 11 inches; grayish brown (10YR 5/2) silt 
loam, dark grayish brown (10YR 4/2) moist; weak 
medium prismatic structure parting to weak fine 
subangular blocky; slightly hard, very friable; neutral; 
clear smooth boundary. 

Bw2—11 to 21 inches; grayish brown (10 YR 5/2) silt 
loam, dark grayish brown (10YR 4/2) moist; weak 
medium prismatic structure parting to moderate fine 
subangular blocky; slightly hard, friable; neutral; 
clear smooth boundary. 

BC 一 21 to 27 inches; brown (10YR 5/3) silt loam, dark 
brown (10 YR 4/3) moist; weak medium subangular 
blocky structure; hard, friable; few soft 
accumulations of carbonate; violent effervescence; 
moderately alkaline; gradual smooth boundary. 

C—27 to 60 inches; pale brown (10 YR 6/3) silt loam, 
brown (10YR 5/3) moist; massive; slightly hard, very 
friable; strong effervescence; many fine white lime 
accumulations; moderately alkaline. 


The solum ranges from 12 to 36 inches in thickness. 
The mollic epipedon ranges from 7 to 20 inches in 
thickness. The depth to free carbonates ranges from 8 
to 28 inches. 

The A horizon has value of 3 to 5 (2 or 3 moist) and 
chroma of 2. It is dominantly silt loam but in some 
pedons is very fine sandy loam. The B horizon has value 
of 4 to 7 (2 to 5 moist) and chroma of 2 or 3. It is silt 
loam or silty clay loam. The C horizon has value of 4 to 
8 (4 to 6 moist) and chroma of 2 to 4. It is dominantly silt 
loam, but the range includes very fine sandy loam. 

The Uly soil in the map unit Coly-Uly silt loams, 11 to 
17 percent slopes, eroded, has a dark surface layer that 
is thinner than is definitive for the Uly series. This 
difference, however, does not affect the usefulness or 
behavior of the soil. 
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Valentine Series 


The Valentine series consists of deep, excessively 
drained, rapidly permeable soils formed in sandy 
windblown material on uplands (fig. 25). Slopes range 
from O to 60 percent. 

Valentine soils are adjacent to Dunday, Els, and Ipage 
Soils. The adjacent soils generally are lower on the 
landscape than the Valentine soils. Dunday soils have a 
mollic epipedon. Els soils are somewhat poorly drained. 
Ipage soils have mottles within a depth of 40 inches. 

Typical pedon of Valentine fine sand, rolling, 600 feet 
east and 2,700 feet north of the southwest corner of 
sec. 29, T. 24 N., R. 11 W. 


A—0 to 5 inches; grayish brown (10YR 5/2) fine sand, 
dark grayish brown (10YR 4/2) moist; weak fine 
granular structure; loose; slightly acid; clear smooth 
boundary. 

AC—5 to 12 inches; pale brown (10YR 6/3) fine sand, 
brown (10YR 5/3) moist; single grain; loose; slightly 
acid; gradual smooth boundary. 

C—12 to 60 inches; very pale brown (10YR 7/3) fine 
sand, pale brown (10YR 6/3) moist; single grain; 
loose; slightly acid. 


The solum ranges from 5 to 17 inches in thickness. 
The texture is typically fine sand or loamy fine sand 
throughout the profile, but the range includes sand and 
loamy sand in which the content of sand is less than 35 
percent. Reaction is medium acid or neutral throughout 
the profile. 

The A horizon has value of 4 to 6 (3 to 5 moist) and 
chroma of 2. The AC horizon has value of 5 to 7 (4 to 6 
moist) and chroma of 2 or 3. The C horizon has value of 
6 or 7 (5 or 6 moist) and chroma of 2 to 4. 


Formation of the Soils 
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Soil forms through processes that act on deposited or 
accumulated by geologic material. The characteristics of 
the soil are determined by (1) the physical and 
mineralogical composition of the parent material; (2) the 
climate under which the soil material accumulated and 
has existed since accumulation; (3) the plant and animal 
life on or in the soil; (4) the relief, or lay of the land; and 
(5) the length of time that the forces of soil formation 
have acted on the soil material. 

Parent material affects the kind of soil profile that 
forms more than any of the other factors. Climate and 
plant and animal life act on the parent material and 
slowly change it into a natural body that has genetically 
related horizons. The effects of climate and plant and 
animal life are conditioned by relief. Finally, time is 
needed for the transformation of the parent material into 
a soil. Usually, a long time is needed for the 
development of distinct horizons. 

The factors of soil formation are so closely interrelated 
in their effects on the soil that few generalizations can 
be made regarding the effect of any one factor unless 
conditions are specified for the other four. 


Parent Material 


Parent material is the weathered or partly weathered 
earthy material in which a soil forms. It affects the 
chemical and mineralogical composition of the soil. The 
soils in Wheeler County generally formed in loess, sandy 
eolian material, and alluvium. 

Loess deposits of Illinoian age once mantled most of 
the county. This material was more than 60 feet thick in 
the southern part of the county and thinned rapidly to 
the north. It probably was not more than 15 feet thick 
along the northern boundary. Throughout most of the 
county, the loess has been removed or is covered by 
thick deposits of sandy windblown material. It is still 
evident in the southeast corner of the county. In areas to 
the north, it is in a few of the sandhill valleys. It occurs 
as a thin mantle on uplands in the northeastern part of 
the county. 

The largest area of loess-covered uplands is about 14 
square miles in the southeast corner of the county. 
Because of water erosion, this area is deeply dissected 
by drainageways. The strongly sloping to very steep Coly 
soils formed in the Peorian Loess in this area. The gently 
sloping to moderately steep Uly and very gently sloping 
Hall soils also formed in loess in this area. Hobbs and 


Hord soils formed in alluvial material derived mainly from 
loess. Gates soils formed in loess in the loess-sand 
transition areas adjacent to the sandhills. 

The smaller areas of loess are remnants of the old 
loess plains. These are small, widely scattered areas in 
the eastern half of the county and in the southwest 
corner. In most of these areas, the loess is only a few 
feet deep over sand or sand and gravel. Many of these 
areas are in small pockets or swales in the sandhills and 
are less than 160 acres in size. The largest area is in the 
northeast corner of the county, along the Holt County 
line. Uly and Hall soils formed in areas where the loess 
deposit is at the surface. 

Wind-deposited sandy material is the most extensive 
parent material in the county. About 80 percent of the 
areas that are not covered by loess are mantled by 
loose, incoherent sandy material of mixed mineralogy. 
Quartz and feldspar are the chief minerals. The sandy 
deposits range from several inches to several hundred 
feet in thickness. In most areas the wind has sorted out 
the very fine sand and silt particles and left fine sand in 
the form of dunes. Valentine soils are the major soils 
that formed in this material. They show very little 
evidence of profile development because the sandy 
material is resistant to weathering and has been in place 
for a relatively short period. Anselmo, Hersh, and 
Dunday soils formed in loamy and sandy material in the 
loess-sand transition areas. Boelus and Libory soils 
formed in sandy eolian material that overlies loamy and 
silty sediments. 

Alluvium is material deposited by water on bottom 
land, on terraces in broad stream valleys, or in upland 
drainageways. It consists of clay, silt, or sand washed 
from other areas. It ranges from a few feet to more than 
20 feet in thickness. The texture varies greatly, 
depending on the kind of material from which the 
alluvium was derived and the manner in which it was 
deposited. The soils on the bottom land along 
Clearwater Creek, Beaver Creek, and the Cedar River 
formed mainly in sandy alluvium. Ground water is close 
to the surface throughout much of this area. The 
somewhat poorly drained Els and Elsmere soils, the 
poorly drained and very poorly drained Tryon and Loup 
Soils, and the very poorly drained Marlake soils and 
Fluvaquents formed in sandy alluvium that is 
waterlogged at some time during the year. 
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The somewhat poorly drained Ord and Gibbon soils 
formed in loamy alluvium or in loamy alluvium over sandy 
alluvium. The somewhat poorly drained Selia soils 
formed in loamy and sandy alluvium that is high in 
content of sodium. The moderately well drained |page 
soils formed in sandy alluvium that has been reworked 
by the wind. The well drained Libory soils formed in 
sandy eolian material over loamy alluvial material or 
loess. Hord and Nimbro soils formed in silty and loamy 
alluvial material on terraces along Clearwater Creek and 
the larger tributaries of the Cedar River. Inavale soils 
formed in stratified, sandy alluvium. 


Climate 


Wheeler County has a subhumid, continental climate 
characterized by wide seasonal variations in temperature 
and precipitation. The mean annual temperature is about 
51 degrees F, and the average annual rainfall is about 
26 inches. The average growing season is about 155 
days. 

Rainfall, changes in temperature, and the wind directly 
affect soil formation. As rainwater penetrates the surface 
and moves through the soil, it carries nutrients, clay, and 
organic matter from the surface layer to the subsoil or 
underlying material. It leaches free lime from the profile. 
Soil material also is shifted, sorted, and reworked by 
running water. Temperature and moisture affect the rate 
of chemical weathering. Alternate cycles of freezing and 
thawing and of wetting and drying accelerate the 
chemical and mechanical weathering processes and 
improve the physical condition of the soil by loosening 
and mixing the material. 

Wind transfers soil material from one place to another. 
The extensive deposits of sandy eolian material in 
Wheeler County illustrate the importance of wind as an 
agent in the deposition of material. The hummocky 
topography of Valentine soils can be attributed to the 
wind. The wind mixes and sorts material in the surface 
layer, causing changes in physical soil properties. Hot 
wind in the summer has a drying effect on soils. 

Climate affects soil formation indirectly through its 
effect on the amount and kind of vegetation and animal 
life on and in the soil. Biological activity increases when 
temperature and moisture conditions are favorable. The 
decomposition of vegetation results in an accumulation 
of organic matter and a darkening of the surface layer. 
This decomposition is brought about by animal and 
biological activity, which helps to convert plant remains 
into humus. 


Plant and Animal Life 


When the weathering and deposition processes slow 
down, grasses and other plants take root. As soon as 
vegetation is established, many kinds of animals and 
other organisms inhabit the soil material, making use of 
the food provided by the plants. The plants and animals 
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on or in the soil affect physical and chemical soil 
properties by adding organic matter to the soil. The other 
soil-forming factors affect the kind and amount of plant 
and animal life on and in the soil. 

The soils in Wheeler County formed under mid and tall 
grasses. The grasses provide organic matter as the 
plants and their roots decompose. The fibrous roots of 
the grasses penetrate the soil to a depth of several feet 
and improve the porosity and structure of the soil. Plant 
roots take minerals from the lower part of the soil. These 
nutrients improve the fertility of the soil as the plants 
decay. Plants keep the soil porous and open to air and 
water movement. The improved porosity results in 
greater activity by bacteria, earthworms, and burrowing 
animals. Micro-organisms attack dead roots and 
undecomposed organic matter. The resulting humus and 
other mineral nutrients are available to living plants. 

Some bacteria take nitrogen from the air. When the 
bacteria die, the nitrogen is available to plants. The 
activity of micro-organisms and animals increases as the 
content of organic matter increases in well drained soils. 
The wetter soils are colder and more poorly aerated. 
Organic matter decays more slowly in these soils 
because the living organisms are less numerous. Insects, 
earthworms, and small burrowing animals mix the soil 
material with fresh nutrients. This activity hastens the 
formation of organic matter. 


Relief 


Relief influences soil formation through its effect on 
runoff, drainage, and erosion. It controls the movement 
of water on the surface. The degree of slope, the shape 
of the surface, and other features of relief affect each 
soil. Relief influences the moisture content in the soil 
and the extent of erosion on the surface. Steep soils 
have a thin surface layer and indistinct horizons. Runoff 
is rapid on these soils. Only a small amount of water 
enters the soils. As a result, plants grow slowly and soil 
formation proceeds slowly. If runoff is excessive, erosion 
removes the surface layer almost as soon as this layer 
forms. 

Little or no water runs off the surface in the sandhills 
because of a rapid water intake rate. The excessively 
drained soils in these areas have indistinct horizons. The 
sandy material is highly resistant to chemical weathering. 

The horizons in nearly level and gently sloping soils 
generally are more distinct than those in similar soils on 
steeper slopes. The less sloping soils absorb more 
moisture and are affected by percolation to a greater 
depth. Extra moisture is added to nearly level soils in low 
areas. As a result, these soils have a thick, dark surface 
layer and have strongly expressed horizons. Also, they 
are leached of lime to a greater depth than other soils. 
As the slope increases, the depth of the soil generally 
decreases. In nearly level areas and in depressions 
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where little or no water runs off the surface, a claypan 
may develop in the subsoil. 

Soils on bottom land and stream terraces are 
characterized by very low relief. Some of the soils on 
bottom land have a seasonal high water table, which 
affects the decomposition of organic matter, the soil 
temperature, and the degree of alkalinity. Other soils on 
bottom land are subject to flooding, which periodically 
deposits new parent material on the surface. 


Time 


The length of time needed for a soil to form depends 
on the effects of the other four soil-forming factors, 
especially the parent material. Soils that have been in 
place only a short time show little or no evidence of 
horizon development. Soils that have been in place a 
long time have well expressed horizons. Mature soils 
have reached an equilibrium with their environment. This 
equilibrium lasts as long as the environment remains 
unchanged. 
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The soils in the sandhills and on the bottom land in 
Wheeler County do not have well expressed horizons. 
Their parent material has not been in place long enough 
for a mature soil to form. Also, the sandy parent material 
in the sandhills is very resistant to weathering and the 
soils form at a slow rate. The sandy material is not very 
stable, and soil blowing removes some of the soil 
material from one place and deposits it in another. When 
this process takes place, a new cycle of soil formation 
begins. A new cycle also begins when floodwater on the 
bottom land deposits new material over older parent 
material. Valentine and Hobbs are among the youngest 
soils in Wheeler County. 

The loess in the uplands has been in place much 
longer than the parent material in the sandhills and on 
the bottom land. As a result, the soils that formed in this 
silty material are more mature. The loess is less resistant 
to weathering than the sandy material. Genetic horizons 
have had time to develop. These include a subsoil that 
has more clay than the layers above. Hall and Uly are 
among the oldest, most mature soils in the county. 
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ABC soll. A soil having an A, a B, and a C horizon. 

AC soil. A soil having only an A and a C horizon. 
Commonly such soil formed in recent alluvium or on 
steep rocky slopes. 

Aeration, soil. The exchange of air in soil with air from 
the atmosphere. The air in a well aerated soil is 
similar to that in the atmosphere; the air in a poorly 
aerated soil is considerably higher in carbon dioxide 
and lower in oxygen. 

Aggregate, soil. Many fine particles held in a single 
mass or cluster. Natural soil aggregates, such as 
granules, blocks, or prisms, are called peds. Clods 
are aggregates produced by tillage or logging. 

Alkali (sodic) soil. A soil having so high a degree of 
alkalinity (pH 8.5 or higher), or so high a percentage 
of exchangeable sodium (15 percent or more of the 
total exchangeable bases), or both, that plant 
growth is restricted. 

Alluvium. Material, such as sand, silt, or clay, deposited 
on land by streams. 

Animal unit month. The amount of forage or feed 
required to carry one animal unit (one cow, one 
horse, one mule, five sheep, or five goats) for 30 
days. 

Area reclaim (in tables). An area difficult to reclaim after 
the removal of soil for construction and other uses. 
Revegetation and erosion control are extremely 
difficult. 

Association, soil. A group of soils geographically 
associated in a characteristic repeating pattern and 
defined and delineated as a single map unit. 

Available water capacity (available moisture 
capacity). The capacity of soils to hold water 
available for use by most plants. It is commonly 
defined as the difference between the amount of 
Soil water at field moisture capacity and the amount 
at wilting point. It is commonly expressed as inches 
of water per inch of soil. The capacity, in inches, in 
a 60-inch profile or to a limiting layer is expressed 
as— 


Inches 


Base saturation. The degree to which material having 
cation exchange properties is saturated with 


exchangeable bases (sum of Ca, Mg, Na, K), 
expressed as a percentage of the total cation 
exchange capacity. 

Bedding planes. Fine stratifications, less than 5 
millimeters thick, in unconsolidated alluvial, eolian, 
lacustrine, or marine sediments. 

Blowout. A shallow depression from which all or most of 
the soil material has been removed by wind. A 
blowout has a flat or irregular floor formed by a 
resistant layer or by an accumulation of pebbles or 
cobbles. In some blowouts the water table is 
exposed. 

Bottom land. The normal flood plain of a stream, 
subject to flooding. 

Calcareous soil. A soil containing enough calcium 
carbonate (commonly combined with magnesium 
carbonate) to effervesce visibly when treated with 
cold, dilute hydrochloric acid. 

Capillary water. Water held as a film around soil 
particles and in tiny spaces between particles. 
Surface tension is the adhesive force that holds 
capillary water in the soil. 

Cation-exchange capacity. The total amount of 
exchangeable cations that can be held by the soil, 
expressed in terms of milliequivalents per 100 grams 
of soil at neutrality (pH 7.0) or at some other stated 
pH value. The term, as applied to soils, is 
synonymous with base-exchange capacity, but is 
more precise in meaning. 

Catsteps. Very small, irregular terraces on steep 
hillsides, especially in pasture, formed by the 
trampling of cattle or the slippage of saturated soil. 

Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and less than 40 percent 
silt. 

Clay film. A thin coating of oriented clay on the surface 
of a soil aggregate or lining pores or root channels. 
Synonyms: clay coating, clay skin. 

Climax vegetation. The stabilized plant community on a 
particular site. The plant cover reproduces itself and 
does not change so long as the environment 
remains the same. 

Coarse textured soil. Sand or loamy sand. 
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Colluvium. Soil material, rock fragments, or both moved 
by creep, slide, or local wash and deposited at the 
base of steep slopes. 

Complex, soil. A map unit of two or more kinds of soil in 
such an intricate pattern or so small in area that it is 
not practical to map them separately at the selected 
scale of mapping. The pattern and proportion of the 
soils are somewhat similar in all areas. 

Conservation tillage. A tillage system that does not 
invert the soil and that leaves a protective amount 
of crop residue on the surface throughout the year. 

Consistence, soil. The feel of the soil and the ease with 
which a lump can be crushed by the fingers. Terms 
commonly used to describe consistence are— 
Loose.—Noncoherent when dry or moist; does not 
hold together in a mass. 

Friable.—When moist, crushes easily under gentle 
pressure between thumb and forefinger and can be 
pressed together into a lump. 

Firm.—When moist, crushes under moderate 
pressure between thumb and forefinger, but 
resistance is distinctly noticeable. 

Plastic.—When wet, readily deformed by moderate 
pressure but can be pressed into a lump; will form a 
“wire” when rolled between thumb and forefinger. 
Sticky.—When wet, adheres to other material and 
tends to stretch somewhat and pull apart rather than 
to pull free from other material. 

Hard.—When dry, moderately resistant to pressure; 
can be broken with difficulty between thumb and 
forefinger. 

Soft.—When dry, breaks into powder or individual 
grains under very slight pressure. 

Cemented.—Hard; little affected by moistening. 

Control section. The part of the soil on which 
classification is based. The thickness varies among 
different kinds of soil, but for many it is that part of 
the soil profile between depths of 10 inches and 40 
or BO inches. 

Corrosive. High risk of corrosion to uncoated steel or 
deterioration of concrete. 

Cover crop. A close-growing crop grown primarily to 
improve and protect the soil between periods of 
regular crop production, or a crop grown between 
trees and vines in orchards and vineyards. 

Cutbanks cave (in tables). The walls of excavations 
tend to cave in or slough. 

Decreasers. The most heavily grazed climax range 
plants. Because they are the most palatable, they 
are the first to be destroyed by overgrazing. 

Drainage class (natural). Refers to the frequency and 
duration of periods of saturation or partial saturation 
during soil formation, as opposed to altered 
drainage, which is commonly the result of artificial 
drainage or irrigation but may be caused by the 
sudden deepening of channels or the blocking of 
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drainage outlets. Seven classes of natural soil 
drainage are recognized: 

Excessively drained. —Water is removed from the 
soil very rapidly. Excessively drained soils are 
commonly very coarse textured, rocky, or shallow. 
Some are steep. All are free of the mottling related 
to wetness. 

Somewhat excessively drained.—Water is removed 
from the soil rapidly. Many somewhat excessively 
drained soils are sandy and rapidly pervious. Some 
are shallow. Some are so steep that much of the 
water they receive is lost as runoff. All are free of 
the mottling related to wetness. 

Well drained.—Water is removed from the soil 
readily, but not rapidly. It is available to plants 
throughout most of the growing season, and 
wetness does not inhibit growth of roots for 
significant periods during most growing seasons. 
Well drained soils are commonly medium textured. 
They are mainly free of mottling. 

Moderately well drained.—Water is removed from 
the soil somewhat slowly during some periods. 
Moderately well drained soils are wet for only a 
short time during the growing season, but 
periodically they are wet long enough that most 
mesophytic crops are affected. They commonly 
have a slowly pervious layer within or directly below 
the solum, or periodically receive high rainfall, or 
both. 

Somewhat poorly drained.—Water is removed slowly 
enough that the soil is wet for significant periods 
during the growing season. Wetness markedly 
restricts the growth of mesophytic crops unless 
artificial drainage is provided. Somewhat poorly 
drained soils commonly have a slowly pervious 
layer, a high water table, additional water from 
seepage, nearly continuous rainfall, or a combination 
of these. 

Poorly drained.—Water is removed so slowly that 
the soil is saturated periodically during the growing 
season or remains wet for long periods. Free water 
is commonly at or near the surface for long enough 
during the growing season that most mesophytic 
crops cannot be grown unless the soil is artificially 
drained. The soil is not continuously saturated in 
layers directly below plow depth. Poor drainage 
results from a high water table, a slowly pervious 
layer within the profile, seepage, nearly continuous 
rainfall, or a combination of these. 

Very poorly drained.—Water is removed from the 
soil so slowly that free water remains at or on the 
surface during most of the growing season. Unless 
the soil is artificially drained, most mesophytic crops 
cannot be grown. Very poorly drained soils are 
commonly level or depressed and are frequently 
ponded. Yet, where rainfall is high and nearly 
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continuous, they can have moderate or high slope 
gradients. 

Drainage, surface. Runoff, or surface flow of water, 
from an area. 

Eolian soil material. Earthy parent material accumulated 
through wind action; commonly refers to sandy 
material in dunes or to loess in blankets on the 
surface. 

Erosion. The wearing away of the land surface by water, 
wind, ice, or other geologic agents and by such 
processes as gravitational creep. 

Erosion (geologic). Erosion caused by geologic 
processes acting over long geologic periods and 
resulting in the wearing away of mountains and the 
building up of such landscape features as flood 
plains and coastal plains. Synonym: natural erosion. 
Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of the 
activities of man or other animals or of a 
catastrophe in nature, for example, fire, that 
exposes the surface. 

Excess fines (in tables). Excess silt and clay in the soil. 
The soil is not a source of gravel or sand for 
construction purposes. 

Fast Intake (in tables). The rapid movement of water 
into the soil. 

Fertility, soil. The quality that enables a soil to provide 
plant nutrients, in adequate amounts and in proper 
balance, for the growth of specified plants when 
light, moisture, temperature, tilth, and other growth 
factors are favorable. 

Field moisture capacity. The moisture content of a soil, 
expressed as a percentage of the ovendry weight, 
after the gravitational, or free, water has drained 
away; the field moisture content 2 or 3 days after a 
soaking rain; also called normal field capacity, 
normal moisture capacity, or capillary capacity. 

Fine textured soil. Sandy clay, silty clay, and clay. 

First bottom. The normal flood plain of a stream, 
subject to frequent or occasional flooding. 

Flood plain. A nearly level alluvial plain that borders a 
stream and is subject to flooding unless protected 
artificially. 

Forb. Any herbaceous plant not a grass or a sedge. 

Frost action (in tables). Freezing and thawing of soil 
moisture. Frost action can damage roads, buildings 
and other structures, and plant roots. 

Genesis, soil. The mode of origin of the soil. Refers 
especially to the processes or soil-forming factors 
responsible for the formation of the solum, or true 
soil, from the unconsolidated parent material. 

Gleyed soil. Soil that formed under poor drainage, 
resulting in the reduction of iron and other elements 
in the profile and in gray colors and mottles. 

Grassed waterway. A natural or constructed waterway, 
typically broad and shallow, seeded to grass as 
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protection against erosion. Conducts surface water 
away from cropland. 

Green manure crop (agronomy). A soil-improving crop 
grown to be plowed under in an early stage of 
maturity or soon after maturity. 

Ground water (geology). Water filling all the unblocked 
pores of underlying material below the water table. 

Gully. A miniature valley with steep sides cut by running 
water and through which water ordinarily runs only 
after rainfall. The distinction between a gully and a 
rill is one of depth. A gully generally is an obstacle 
to farm machinery and is too deep to be obliterated 
by ordinary tillage; a rill is of lesser depth and can 
be smoothed over by ordinary tillage. 

Horizon, soil. A layer of soil, approximately parallel to 
the surface, having distinct characteristics produced 
by soil-forming processes. In the identification of soil 
horizons, an uppercase letter represents the major 
horizons. Numbers or lowercase letters that follow 
represent subdivisions of the major horizons. The 
major horizons are as follows: 

O horizon.—An organic layer of fresh and decaying 
plant residue. 

A horizon.—The mineral horizon at or near the 
surface in which an accumulation of humified 
organic matter is mixed with the mineral material. 
Also, any plowed or disturbed surface layer. 

E horizon.—The mineral horizon in which the main 
feature is loss of silicate clay, iron, aluminum, or 
some combination of these. 

B horizon. —The mineral horizon below an O, A, or E 
horizon. The B horizon is in part a layer of transition 
from the overlying horizon to the underlying C 
horizon. The B horizon also has distinctive 
characteristics, such as (1) accumulation of clay, 
sesquioxides, humus, or a combination of these; (2) 
granular, prismatic, or blocky structure; (3) redder or 
browner colors than those in the A horizon; or (4) a 
combination of these. 

C horizon.—The mineral horizon or layer, excluding 
indurated bedrock, that is little affected by soil- 
forming processes and does not have the properties 
typical of the overlying horizon. The material of a C 
horizon may be either like or unlike that in which the 
solum formed. If the material is known to differ from 
that in the solum, an Arabic numeral, commonly a 2, 
precedes the letter C. 

Cr horizon.—Soft, consolidated bedrock beneath the 
soil. 

Å layer.—Hard, consolidated bedrock beneath the 
soil. The bedrock commonly underlies a C horizon 
but can be directly below an A or a B horizon. 

Hydrologic soil groups. Refers to soils grouped 
according to their runoff-producing characteristics. 
The chief consideration is the inherent capacity of 
Soil bare of vegetation to permit infiltration. The 
slope and the kind of plant cover are not considered 


126 


but are separate factors in predicting runoff. Soils 
are assigned to four groups. in group A are soils 
having a high infiltration rate when thoroughly wet 
and having a low runoff potential. They are mainly 
deep, well drained, and sandy or gravelly. In group 
D, at the other extreme, are soils having a very slow 
infiltration rate and thus a high runoff potential. They 
have a claypan or clay layer at or near the surface, 
have a permanent high water table, or are shallow 
over nearly impervious bedrock or other material. A 
soil is assigned to two hydrologic groups if part of 
the acreage is artificially drained and part is 
undrained. 

Increasers. Species in the climax vegetation that 
increase in amount as the more desirable plants are 
reduced by close grazing. Increasers commonly are 
the shorter plants and the less palatable to 
livestock. 

infiltration. The downward entry of water into the 
immediate surface of soil or other material, as 
contrasted with percolation, which is movement of 
water through soil layers or material. 

Infiltration capacity. The maximum rate at which water 
can infiltrate into a soil under a given set of 
conditions. 

Intake rate. The average rate of water entering the soil 
under irrigation. Most soils have a fast initial rate; 
the rate decreases with application time. Therefore, 
intake rate for design purposes is not a constant but 
is a variable depending on the net irrigation 
application. The rate of water intake in inches per 
hour is expressed as foliows: 


Less than AAA very low 
0210: RE low 
0.4 to 0.75... .. moderately low 
OTSO. EE moderate 
1.25 to 1.75. .... moderately high 
ËCH RE high 


More than ,- sse 


Invaders. On range, plants that encroach into an area 
and grow after the climax vegetation has been 
reduced by grazing. Generally, invader plants follow 
disturbance of the surface. 

Irrigation. Application of water to soils to assist in 
production of crops. Methods of irrigation are— 
Border.—Water is applied at the upper end of a strip 
in which the lateral flow of water is controlled by 
small earth ridges called border dikes, or borders. 
Basin.—Water is applied rapidly to nearly level 
plains surrounded by levees or dikes. 

Controlled flooding.—Water is released at intervals 
from closely spaced field ditches and distributed 
uniformly over the field. 

Corrugation.—Water is applied to small, closely 
spaced furrows or ditches in fields of close-growing 
crops or in orchards so that it flows in only one 
direction. 


Soil Survey 


Drip (or trickle).—Water is applied slowly and under 
low pressure to the surface of the soil or into the 
soil through such applicators as emitters, porous 
tubing, or perforated pipe. 

Furrow.—Water is applied in small ditches made by 
cultivation implements. Furrows are used for tree 
and row crops. 

Sprinkler. —Water is sprayed over the soil surface 
through pipes or nozzles from a pressure system. 
Subirrigation. —Water is applied in open ditches or 
tile lines until the water table is raised enough to wet 
the soil. 

Wild flooding. —Water, released at high points, is 
allowed to flow onto an area without controlled 
distribution. 

Leaching. The removal of soluble material from soil or 
other material by percolating water. 

Liquid limit. The moisture content at which the soil 
passes from a plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay particles, 
28 to 50 percent silt particles, and less than 52 
percent sand particles. 

Loess. Fine grained material, dominantly of silt-sized 
particles, deposited by wind. 

Low strength. The soil is not strong enough to support 
loads. 

Medium textured soil. Very fine sandy loam, loam, silt 
loam, or silt. 

Mineral soil. Soil that is mainly mineral material and low 
in organic material. Its bulk density is more than that 
of organic soil. 

Minimum tillage. Only the tillage essentia! to crop 
production and prevention of soil damage. 

Miscellaneous area. An area that has little or no natural 
Soil and supports little or no vegetation. 

Moderately coarse textured soil. Coarse sandy loam, 
sandy loam, and fine sandy loam. 

Moderately fine textured soil. Clay loam, sandy clay 
loam, and silty clay loam. 

Morphology, soil. The physical makeup of the soil, 
including the texture, structure, porosity, 
consistence, color, and other physical, mineral, and 
biological properties of the various horizons, and the 
thickness and arrangement of those horizons in the 
soil profile. 

Mottling, soil. Irregular spots of different colors that vary 
in number and size. Mottling generally indicates poor 
aeration and impeded drainage. Descriptive terms 
are as follows: abundance—few, common, and 
many, size—fine, medium, and coarse; and 
contrast—faínt, distinct, and prominent. The size 
measurements are of the diameter along the 
greatest dimension. Fine indicates less than 5 
millimeters (about 0.2 inch); medium, trom 5 to 15 
millimeters (about 0.2 to 0.6 inch); and coarse, more 
than 15 millimeters (about 0.6 inch). 
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Munsell notation. A designation of color by degrees of 
the three simple variables—hue, value, and chroma. 
For example, a notation of 10YR 6/4 is a color of 
10YR hue, value of 6, and chroma of 4. 

Neutral soil. A soil having a pH value between 6.6 and 
7.3. (See Reaction, soil.) 

Organic matter. Plant and animal residue in the soil in 
various stages of decomposition. 

Organic matter content. The amount of organic matter 
in the soil. The classes of organic matter content 
used in this survey are very low, less than 0.5 
percent; low, 0.5 to 1.0 percent; moderately low, 1.0 
to 2.0 percent; moderate, 2.0 to 4.0 percent; and 
high, 4.0 to 8.0 percent. 

Parent material. The unconsolidated organic and 
mineral material in which soil forms. 

Ped. An individual natural soil aggregate, such as a 
granule, a prism, or a block. 

Pedon. The smallest volume that can be called “a soil." 
A pedon is three dimensional and large enough to 
permit study of all horizons. Its area ranges from 
about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the 
soil. 

Percolation. The downward movement of water through 
the soil. 

Percs slowly (in tables). The slow movement of water 
through the soil adversely affecting the specified 
use. 

Permeability. The quality of the scil that enables water 
to move downward through the profile. Permeability 
is measured as the number of inches per hour that 
water moves downward through the saturated soil. 
Terms describing permeability are: 


Very 9یسی ذو‎ 29 less than 0.06 inch 
SOW. usay iio 0.06 to 0.2 inch 
Moderately slow....................................... 0.2 to 0.6 inch 
Moderate............... ..0.6 inch to 2.0 inches 
Moderately rapid.. 42,0 to 6.0 inches 


sedes 6.0 to 20 inches 
Very rapid....................................... more than 20 inches 

Phase, soil. A subdivision of a soil series based on 
features that affect its use and management. For 
example, slope, stoniness, and thickness. 

pH value. A numerical designation of acidity and 
alkalinity in soil. (See Reaction, soil.) 

Piping (in tables). Formation of subsurface tunnels or 
pipelike cavities by water moving through the soil. 

Planned grazing system. A system in which two or 
more units of grazing land are alternately rested and 
grazed in a planned sequence over a period of 
years. 

Plasticity index. The numerical difference between the 
liquid limit and the plastic limit; the range of moisture 
content within which the soil remains plastic. 

Plastic limit. The moisture content at which a soil 
changes from semisolid to plastic. 
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Ponding. Standing water on soils in closed depressions. 
Unless the soils are artificially drained, the water can 
be removed only by percolation or 
evapotranspiration. 

Poorly graded. Refers to a coarse grained soil or soil 
material consisting mainly of particles of nearly the 
same size. Because there is little difference in size 
of the particles, density can be increased only 
slightly by compaction. 

Poor filter (in tables). Because of rapid permeability the 
soil may not adequately filter effluent from a waste 
disposal system. 

Productivity, soil. The capability of a soil for producing 
a specified plant or sequence of plants under 
specific management. 

Profile, soil. A vertical section of the soil extending 
through all its horizons and into the parent material. 

Proper grazing use. The removal of not more than 50 
percent, by weight, of the key management plants 
when an area of range or pasture is grazed. Proper 
grazing use protects the surface by maintaining an 
adequate plant cover. It also maintains or improves 
the quality and quantity of desirable vegetation. 

Rangeland. Land on which the potential natural 
vegetation is predominantly grasses, grasslike 
plants, forbs, or shrubs suitable for grazing or 
browsing. It includes natural grasslands, savannas, 
many wetlands, some deserts, tundras, and areas 
that support certain forb and shrub communities. 

Range condition. The present composition of the plant 
community on a range site in relation to the 
potential natural plant community for that site. 
Range condition is expressed as excellent, good, 
fair, or poor, on the basis of how much the present 
plant community has departed from the potential. 

Range site. An area of rangeland where climate, soil, 
and relief are sufficiently uniform to produce a 
distinct natural plant community. A range site is the 
product of all the environmental factors responsible 
for its development. It is typified by an association of 
species that differ from those on other range sites in 
kind or proportion of species or total production. 

Reaction, soil. A measure of acidity or alkalinity of a 
Soil, expressed in pH values. A soil that tests to pH 
7.0 is described as precisely neutral in reaction 
because it is neither acid nor alkaline. The degree of 
acidity or alkalinity is expressed as— 


pH 
Extremely acid................ eese esee below 4.5 
Very strongly acid... 4.5 to 5.0 
Strongly acid........ 5.1 to 5.5 
Medium acid.... 5.6 to 6.0 
Slightly acid. 6.1 to 6.5 
Neutral.......... 6.6 to 7.3 
Mildly alkaline...... 7.4 to 7.8 
Moderately alkaline. 7.9 to 8.4 
Strongly 020202208 00 8.5 to 9.0 


Very strongly alkaline.......................... 9.1 and higher 
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Relief. The elevations or inequalities of a land surface, 
considered collectively. 

Rill. A steep sided channel resulting from accelerated 
erosion. A rill is generally a few inches deep and not 
wide enough to be an obstacle to farm machinery. 

Rooting depth (in tables). Shallow root zone. The soil is 
shallow over a layer that greatly restricts roots. 

Runoff. The precipitation discharged into stream 
channels from an area. The water that flows off the 
surface of the land without sinking into the soil is 
called surface runoff. Water that enters the soil 
before reaching surface streams is called ground- 
water runoff or seepage flow from ground water. 

Saline soil. A soil containing soluble salts in an amount 
that impairs growth of plants. A saline soil does not 
contain excess exchangeable sodium. 

Sand. As a soil separate, individual rock or mineral 
fragments from 0.05 millimeter to 2.0 millimeters in 
diameter. Most sand grains consist of quartz. As a 
soil textural class, a soil that is 85 percent or more 
sand and not more than 10 percent clay. 

Seepage (in tables). The movement of water through the 
soil. Seepage adversely affects the specified use. 

Series, soil. A group of soils that have profiles that are 
almost alike, except for differences in texture of the 
surface layer or of the underlying material. All the 
soils of a series have horizons that are similar in 
composition, thickness, and arrangement. 

Sheet erosion. The removal of a fairly uniform layer of 
soil material from the land surface by the action of 
rainfall and surface runoff. 

Shrink-swell. The shrinking of soil when dry and the 
swelling when wet. Shrinking and swelling can 
damage roads, dams, building foundations, and 
other structures. It can also damage plant roots. 

Silt. As a soil separate, individual mineral particles that 
range in diameter from the upper limit of clay (0.002 
millimeter) to the lower limit of very fine sand (0.05 
millimeter). As a soil textural class, soil that is 80 
percent or more silt and less than 12 percent clay. 

Similar soils. Soils that share limits of diagnostic criteria, 
behave and perform in a similar manner, and have 
similar conservation needs or management 
requirements for the major land uses in the survey 
area. 

Slick spot. A small area of soil having a puddled, 
crusted, or smooth surface and an excess of 
exchangeable sodium. The soil is generally silty or 
clayey, is slippery when wet, and is low in 
productivity. 

Slope. The inclination of the land surface from the 
horizontal. Percentage of slope is the vertical 
distance divided by horizontal distance, then 
multiplied by 100. Thus, a slope of 20 percent is a 
drop of 20 feet in 100 feet of horizontal distance. In 
this survey area the classes of slope are— 
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Percent 

Nearly: level: ————Ó— 0102 
Nearly level and very gently 

0103 ———— 56+16 م6٥‏ ا5 

VOD E 1to3 


Gently sloping. a... 2106 
Strongly sloping. ....6 to 11 
Rolling..................... .... to 24 
Moderately steep... . 11 to 17 
Stepa —————— 17 to 30 
O et 24 to 45 
VELAT EE more than 30 


Slope (in tables). Slope is great enough that special 
practices are required to ensure satisfactory 
performance of the soil for a specific use. 

Small stones (in tables). Rock fragments less than 3 
inches (7.6 centimeters) in diameter. Small stones 
adversely affect the specified use of the soil. 

Soil. A natural, three-dimensional body at the earth's 
surface. It is capable of supporting plants and has 
properties resulting from the integrated effect of 
climate and living matter acting on earthy parent 
material, as conditioned by relief over periods of 
time. 

Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of scil formation are 
active. The solum in soil consists of the A, E, and B 
horizons. Generally, the characteristics of the 
material in these horizons are unlike those of the 
underlying material. The living roots and plant and 
animal activities are largely confined to the solum. 

Stratified. Arranged in strata or layers. The term refers 
to geologic material. Layers in soil that result from 
the processes of soil formation are called horizons. 
Those inherited from the parent material are called 
strata. 

Structure, soil. The arrangement of primary soil 
particles into compound particles or aggregates. The 
principal forms of soil structure are—p/aty 
(laminated), prismatic (vertical axis of aggregates 
longer than horizontal), columnar (prisms with 
rounded tops), blocky (angular or subangular), and 
granular. Structureless soils are either single grain 
(each grain by itself, as in dune sand) or massive 
(the particles adhering without any regular cleavage, 
as in many hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of 
the solum below plow depth. 

Subsurface layer. Any surface soil horizon (A, E, AB, or 
EB) below the surface layer. 

Surface layer. The soil ordinarily moved in tillage, or its 
equivalent in uncultivated soil, ranging in depth from 
about 4 to 10 inches (10 to 25 centimeters). 
Frequently designated as the “plow layer,” or the 
“Ap horizon.” 

Surface soil. The A, E, AB, and EB horizons. lt includes 
all subdivisions of these horizons. 
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Taxadjuncts. Soils that cannot be classified in a series 
recognized in the classification system. Such soils 
are named for a series they strongly resemble and 
are designated as taxadjuncts to that series 
because they differ in ways too small to be of 
consequence in interpreting their use and behavior. 

Terrace. An embankment, or ridge, constructed across 
sloping soils on the contour or at a slight angle to 
the contour. The terrace intercepts surface runoff so 
that water soaks into the soil or flows slowly to a 
prepared outlet. 

Terrace (geologic). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, a lake, or the sea. 
Texture, soil. The relative proportions of sand, silt, and 

clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 
particles, are sand, loamy sand, sandy loam, loam, 
silt loam, silt, sandy clay loam, clay loam, silty clay 
foam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be further 
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divided by specifying "coarse," "fine," or "very 
fine.” 

Thin layer (in tables). Otherwise suitable soil material 
too thin for the specified use. 

Tilth, soil. The physical condition of the soil as related 
to tillage, seedbed preparation, seedling emergence, 
and root penetration. 

Topsoil. The upper part of the soil, which is the most 
favorable material for plant growth. It is ordinarily 
rich in organic matter and is used to topdress 
roadbanks, lawns, and land affected by mining. 

Upland (geology). Land at a higher elevation, in general, 
than the alluvial plain or stream terrace; land above 
the lowlands along streams. 

Well graded. Refers to soil material consisting of coarse 
grained particles that are well distributed over a wide 
range in size or diameter. Such soil normally can be 
easily increased in density and bearing properties by 
compaction. Contrasts with poorly graded soil. 


Tables 
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TABLE 1.--TEMPERATURE AND PRECIPITATION 
[Recorded in the period 1951-80 at York, Nebraska] 
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It can be calculated by adding the 


dlviding the sum by 2, and subtracting the temperature below which 


is a unit of heat available for plant growth. 
growth is minimal for the principal crops in the area (50 degrees F). 


* A growing degree day 
maximum and minimum daily temperatures, 
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TABLE 2.--FREEZE DATES IN SPRING AND FALL 


[Recorded in the period 1951-80 at York, Nebraska] 


I 
! Temperature 
I 
——Àp'À AA+ T nT  - K 
Probability | 249 F | 28% F | 320 r 
! or lower | or lower ! or lower 
1 t I 
Last freezing i i | 
temperature | i I 
in spring: ! ! H 
I 
l 1 1 
1 year in 10 I | | 
later than-- | Apr. 15 | Apr. 30 | May 10 
1 1 
V 1 I 
2 years in 10 | | i 
later than-- | Apr. 11 | Apr. 25 | May 5 
1 ' 
1 1 I 
5 years in 10 | I H 
later than-- | Apr. 2 ! Apr. 15 | Apr. 26 
I I 
t 1 I 
First freezing i i | 
temperature i | i 
in fall: I I H 
i | | 
1 year in 10 ! | i 
earlier than-- ! Oct. 18 | Oct. 8 | Sept. 29 
1 4 
1 1 i 
2 years in 10 | i | 
earlier than-- | Oct. 23 | Oct. 13 ا‎ Oct. 4 
t I I 
t I I 
5 years in 10 | | | 
earlier than-- | Nov. 1 | Oct。 22 | Oct. 12 
1 


TABLE 3.--GROWING SEASON 
[Recorded in the period 1951-80 at York, Nebraska] 


Dally minimum temperature 
during growing season 


I 
1 
1 
t 
i 
| 
Probability | Higher | Higher | Higher 
! 
| 


1 
than { than ' than 
' 
24°F | 28°F | 32°F 
| Days | Days | Days 
9 years in 10 | 192 ' 172 ! 147 
! I $ 
8 years in 10 | 199 | 178 ' 155 
1 ' I 
5 years in 10 ! 212 ! 189 ! 169 
l t I 
2 years in 10 | 225 ' 201 ! 184 
l I 4 
l year in 10 | 232 | 207 ! 191 
I [i 
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 


[| i U 
Map | Soil name | Acres {Percent 
symbol, | | 
I| [| 

| t | 
Àn ¡Anselmo fine sandy loam, O to 2 percent slopes-----------------------2---77--------- i 430 | 0.1 
AnC iAnselmo fine sandy loam, 2 to 6 percent slopes----------------------------2-------- | 770 I 0.2 
Bg ¡Blownout land-Valentine complex, 6 to 60 percent slopes-----------7---------------- i 6,310 | 1.7 
BsB {Boelus loamy sand, O to 3 percent slopes----------------7-------7--7----7---------- | 5,310 | 1.4 
BsC  |Boelus loamy sand, 3 to 6 percent S10pes---””--- mmm Ti 2,370 | 0.6 
CoD2 |Coly silt loam, 6 to 11 percent slopes, eroded------------------------------------- | 250 | 0.1 
CoF IColy silt loam, 17 to 30 percent slopes-------------------------------------------- | 2,140 | 0.6 
CpG  ([Coly-Hobbs silt loams, 2 to 60 percent slopes------------------------------2-------- | 1,650 | 4 
CuE2 1Coly-U1y silt loams, 11 to 17 percent slopes, eroded------------------------------- i 1,340 | 0.4 
DuB  jDunday loamy fine sand, O to 3 percent slopes- “nono. | 3,270 | 0.9 
DuC IDunday loamy fine sand, 3 to 6 percent slopes-------------------------------------- I 12,220 | 3.3 
Eb ¡Els loamy sand, O to 2 percent slopes----------- asa ES ARCO 7,290 I 2.0 
EfB  |Els-Ipage fine sands, O to 3 percent slopes------- T--------------------------------| 25,870 | 7.0 
Em ¡Elsmere loamy fine sand, O to 2 percent slopes------------------------------- mono | 8,600 | 2.3 
EnB {Elsmere-Ipage loamy fine sands, 0 to 3 percent slopes------------------------------| 7,420 | 2.0 
Ep |Elsmere-Loup complex, 0 to 2 percent slopes------------------- vmm س ات کے‎ erem | 12,180 | 3.3 
Eu ¡Elsmere-Selia loamy fine sands, O to 2 percent slopes------------------------------ | 220 | 0.1 
Fu IFluvaquents, sandy---------- mmm | 1,190 | 0.3 
G£B {Gates very fine sandy loam, O to 3 percent slopes---------------------------------- | 600 | 0.2 
GfC IGates very fine sandy loam, 3 to 6 percent slopes---------------------------------- I 670 | 0.2 
GfD IGates very fine sandy loam, 6 to 11 percent slopes--------------------------------- | 880 | 0.2 
Gk ¡Gibbon loam, O to 2 percent slopes-------------------- سے دی‎ ======= T-------------| 140 | 
HaB ¡Hall silt loam, 1 to 3 percent slopes--------------------------------- mimm e mem -2----| 330 | 0.1 
HeB {Hersh fine sandy loam, O to 3 percent slopes--------------------------------------- | 900 | 0.2 
Ek Hobbs silt loam, O to 2 percent Slopes---=---------------================mmmmmmmme= | 810 | 0.2 
HtB IHord silt loam, terrace, 1 to 3 percent slopes----------=---===============en=mmmme | 220 | 0.1 
IfB  lIpage fine sand, O to 3 percent sLopes EE | 5,270 | 1.4 
IgB  lIpage loamy sand, O to 3 percent slopes-----------------------------7--------------- | 5,420 | 1.5 
LB  !Libory loamy fine sand, O to 3 percent slopes------------------------------- eme | 660 | 0.2 
Ln ‘Loretto loam, O to 2 percent sl1opes------------------------------------------------ | 1,780 | 0.5 
Lo {Loup fine sandy loam, O to 2 percent slopes--------------- mm e | 12,730 ¡ 3.5 
Lr Loup fine sandy loam, wet, O to 2 percent slopes---======================= T-------- | 4,200 | 1.1 
Ma iMarlake loamy fine sand, O to 2 percent slopes--------------- iii | 740 | 0.2 
Nb INimbro silt loam, O to 2 percent slopes--------- a me 55> i 100 | * 
Or lord loam, O to 2 percent slopes-———— EE | 520 | 0.1 
Tn ITryon loamy fine sand, O to 2 percent slopes--------------------------------------- | 2,950 | 0.8 
Tp ITryon loamy fine sand, wet, O to 2 percent slopes---------------------------------- | 1,220 | 0.3 
Ts !Tryon-Inavale complex, channeled-------------------------------- eec eoru سد مد بد دہ دع بد دع لم‎ | 1,530 | 0.4 
UbC [Uly silt loam, 3 to 6 percent slopes----------------------------------------------- | 530 | 0.1 
UbD2 {Uly silt loam, 6 to 11 percent slopes, eroded-------------------------------------- i 1,180 | 0.3 
VaB {Valentine fine sand, 0 to 3 percent slopes----------------- | 1,180 | 0.3 
VaD {Valentine fine sand, 3 to 9 percent slopes------------ ia ps | 21,700 | 6.0 
VaE {Valentine fine sand, rolling------------------------- دچ‎ ium ایج‎ 86,274 | 23.6 
VaF {Valentine fine sand, rolling and hilly----------------------------------- Ti 70,700 | 19.3 
VeB [Valentine loamy fine sand, O to 3 percent slopes----------------------------777--7- | 920 0.2 
VfD  |Valentine-Dunday loamy fine sands, 3 to 9 percent slopes----------------------7-77--- | 21,500 | 5.8 
VmD  ¡Valentine-Els fine sands, 0 to 9 percent 510pes----~~…-- سب مد سد مد سی ا مد مل می می مد مس سس سا‎ | 23,040 | 6.4 

I Water areas greater than 40 acres in size---------------------7--------------- ' 109 | 

| Water areas less than 40 acres in size----------------------7-77-----777-7------ | 531 0.1 

| sic دت‎ 

! Total------------------------------- -------------- Kee 368,064 | 100.0 

| i 


* Less than 0.1 percent. 
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TABLE 5.--PRIME FARMLAND 


[Only the soils considered prime farmland are listed. Urban or built-up areas of the solls listed are not 
considered prime farmland. If a soil is prime farmlaná only under certain conditions, the conditions 
are specified in parentheses after the soil name] 


I 
Map | Soil name 
symbol | 
| 
An ‘Anselmo fine sandy loam, 0 to 2 percent slopes 
AnC lanselmo fine sandy Loan, 2 to 6 percent slopes 
G£B ‘Gates very fine sandy loam, O to 3 percent slopes 
GEC ‘Gates very fine sandy loam, 3 to 6 percent slopes 
Gk | Gibbon loam, 0 to 2 percent slopes (where drained) * 
HaB {Hall silt loam, 1 to 3 percent slopes 
HeB 'Hersh fine sandy loam, ٥ to 3 percent slopes 
Hk ¡Hobbs silt loam, O to 2 percent slopes 
HtB 'Hord silt loam, terrace, 1 to 3 percent slopes 
Ln {Loretto loam, 0 to 2 percent slopes 
Nb INimbro silt loam, O to 2 percent slopes 
Or lord loam, O to 2 percent slopes (where drained) * 
UbC ¡Uly silt loam, 3 to 6 percent slopes 


A A COD rh 


* These soils generally have been adequately drained either by the application of drainage measures or 
through the incidental drainage that results from farming, road building, and other kinds of land development. 
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TABLE 6.--LAND CAPABILITY CLASSES AND YIELDS PER ACRE OF CROPS 


Yields 


[Yields in the N columns are for nonirrigated soils; those in the 1 columns are for irrigated soils. 


Absence of a yield indicates that the 


soil is not suited to the crop or the crop generally is not grown on the soil] 


are those that can be expected under a high level of management. 


N o ' N a ~ D 1 1 Ki o N E N m 1 1 ' N 
. . [| . D ٠ t i 0 D D H D H D 1 1 1 * 
n un un 1 wn Ki m ' ' 1 7 ارح سے‎ m >= Ki D 1 1 Ve) 
T o 
o 
< 
Lo] 
ua epee rn nnn nnn nn aaa + ee ee . ee eec 
et 
o 
W N o ' e o e ' ' ' ut (Q o ' N o U ' ' + 
ہے‎ ` . ' . . . ' ' 1 . . D I ` . I ' ' D 
et 四 N لج‎ i m N a ' ' 1 ہے « 1 یہ ہے ہے‎ L ' ' m 
o 
o o ٦ o o um ' 1 D o o o o N N 1 N 1 o 
Q o ' aq D wo ' 1 D e o Ed o co e D 0 1 = 
ہے‎ E ' a 1 i ' ' ' ہے‎ 
E al 
= 
a 
[su 
[v] 
o 
m RRA A ا‎ A A EE en nn -~ 
E 
Ki ive) o 1 o um + ٦ ' ' Ed o co D r4 e , ' ' o 
d vi ba D x E e ' ' 1 + = m 1 中 Ki D D 1 n 
H ' ' ' ' ' ' t ' 
Ka 引 
N uy 4 o CN e 1 ٦ ' گا‎ + o un o n ' ur L N 
لت‎ N Ki m o 1 1 D m N N ہے‎ CH n ' o ' m 
a ad 1 dq qo i 1 1 1 ہے ہے‎ ri ہے ہے‎ ri ' x ' ad 
引 
o Q [| o wo ~ 1 1 D fei Q ہے‎ 1 o o 1 ' ' Ki 
ہو اکا کہ‎ tm موی ا‎ ANER EG LEE FE due = 
al 
لڍ‎ a v9 H ° v9 نٹ‎ H 1 ٦ v 9 = v Ed o 1 u i vu 
Am H n ' H H > 1 5 ' [al > > > > > ' > 1 H 
Ort H H 1 H = H i 4 ' H [en H 2 H = i H 1 H 
s = n H n H 
ga سے ہے سا‎ mem nnn em nn een ا‎ n= mm mm vm ar ee nn eee aa S av CE 
a o9 0 a o o vo o o o o = vo = o = n H v 
gi H H mi H > > mn H m > > > H > > > لجا‎ H H 
D = H H =: H H > 2 > F A H > H F4 > H لس‎ 
H > H > > 
1 ' ' 1 ' ' ' ' 1 ' ' ' D ' 1 D [ 1 D 
1 ' ' ' 1 D i D D D i t D D D [ i 1 D 
t ' . o n D 1 ' D D 1 n D D D D 1 1 D D 
1 D LE ' ' D 1 ' à D ' 1 ' ' ' i i 3 D 
1 ' tA 1 D D i ' y 4 1 ' ' ' ' 1 ' 1 ' 
1 ' Pv D D i ' ' D t 上 D D D D 1 ' 5 D 
1 1 ia t n ' t ' ' ' 1 ' ' ' 1 1 y D D 
Kai 1 1 tO 1 ' ' ' ' ' ' ' 1 t ٦ [| 1 1 5 ' 
EK 1 1 tea 1 H i ' ' 1 D 1 1 ' ' ' D i [| 1 
° 1 1 to 1 š ' 1 D 1 ' ' 1 ' ' ' 1 1 D 1 
8 i 1 i> 1 D i 1 D 1 n 1 1 t ' ' D 1 1 1 
v y 1 i l 1 ' å i H D ‘ 1 1 D 1 [ ' 1 D 1 
5 > ' ' is 1 t i 1 i 1 1 t 7 1 t 1 o ' 1 e i i 
n 1 1 i & 1 t D 3 D 1 ' y 1 D 1 it IQ id ٦ 1 
= ' 1 10 1 1 1 1 a 1 D 1 D à 1 i dg 13 ict tu 1 
a 1 1 ia 1 ' ' 1 10 1 ' 1 ' 1 1 ‘A LO 10 12 D 
Ag ' 1 ' 1 ' ' 1 1a 1 D 1 ' to ' å 中 ty 10 is 1 
Ag 1 D tw 1 D ' 1 1a b ot D i iO i Ui ) 0. 1 1 1 U i 
Q ro to 13 1 1 1 1 O 1 ہے‎ ' ' D 1 o ' o I O 10 10 ' Ë 1 
wn tE ca 10 ma tN V 1 1a 12 گا‎ > t > 1 lt Q ' بو 1 1% بط‎ ah ' ' 
ta [iN 1 E to 3 ' 1 I 1 13 1 o ' d 1 | on | o0 10 ig 10 ro 10 
19 t g 1 ta ta (> US Ib fb IO 1 O D ' 1 I E ' £ 1 Ë ie ' > ١ g 
10 iu ro L d 10 اھ ہے یہ‎ ta ae Le t 5 ru 10 10 nu 1 mm 1u i2 tw 
på Q4 bm qa ua 90 68 2S 58 88 SA Lu åg Lu Su Lu La Lc $8 
< å m m p o o oO o a a 8 El a E ا‎ El E o 


See footnote at end of table. 
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TABLE 6.--LAND CAPABILITY CLASSES AND YIELDS PER ACRE OF CROPS--Continued 
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See footnote at end of table. 
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TABLE 6.--LAND CAPABILITY CLASSES AND YIELDS PER ACRE OF CROPS--Continued 


Alfalfa hay 


Grain sorghum 


Soil name and 
map symbol 
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* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 7.--CAPABILITY CLASSES AND SUBCLASSES 


[A11 soils are assigned to nonirrigated capability 
subclasses (N). Only potentially irrigable 
soils are assigned to irrigated subclasses (I). 
Absence of an entry indicates no acreage] 


Total 1 1 1 i 
acreage |Erosion |Wetness |problem ! Climate 


ote) "jw | (s) (c) 
cres Cres cres cres 


1 ' 1 I 
1 1 I I 
4 I 1 I 
' t l I 
' ' l I 
I (NM --- === | --- | === | ass 
(1)! 1,880 === | === | === | == 
i i | | 
II (N)| 4,830! 1,480 | 1,470 | --- | 1,880 
(1)! 3,8501 2,380 ! 1,470 ! --- ! === 
1 
) 1 ' 1 I 
III (N)} 8,840! 8,840 | === | --- | mE 
(Di 13,580) 13,580 ! === ! === | === 
1 ' 1 1 
IV (N)! 42,400! 26,510 | 15,890 | === | === 
(DI 142,9601126,850 | 15,890 | 220 | === 
I U 1 1 ' 
۷ (N) | 33,280 --- | 33,280 | --- | Sex 
1 i I 
VI (N) | 197, 4841195, 734 | 1,530 | 220 | --- 
1 I ' 1 1 
VII (N) | 78,660] 78,660 ! === | === ! === 
t 
[| i ' i 
VIII(N)| 1,930; === | 1,930 | === ! === 
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TABLE 8.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES 


[Only the soils that support rangeland vegetation suitable for grazing are listed] 


1 
Soil name aná Range site | H Characteristic vegetation iCompo- 
map symbol {Kind of year | Dry {sition 


| ¡weight | 
! 1 GC ! Pct 


[| 
3,500 ¡Little bluestem--------------- 


' 
1 
' 
An, AnC------------ ISandy------------------------- ¡Favorable i 1 25 
Anselmo | [Normal | 3,300 ¡Sand bluestem--------------- --| 15 
۱ ¡Unfavorable | 3,000 ¡Prairie sandreed------------ “=| 15 
1 i INeedleandthread------ MEE y 15 
! I | {Blue grama--------------------| 10 
! | 1 iSwitchgrass------------------- í 5 
| | | ¡Western wheatgrass------------ | 5 
' ' 
1 1 1 1 1 
BM tama ا‎ | mE | 
Blownout land. ! ! ! ! ! 
Valentine---------|Sands------------ -~-------~----| Favorable I 2,800 Sand bluestem---------------- -1 25 
| [Normal | 2,400 ¡Little bluestem--------------- | 20 
! {Unfavorable | 2,000 {Prairie sandreed-------------- | 15 
! | I INeedleanádthread--------------- | 10 
! I | [Switchgrass------------------- i 5 
! | | {Sand lovegrass---------7------| 5 
d | ' ¡Blue grama------ ہے دد‎ 5 
1 1 1 
1 1 LS 
BsB, BsC---------- -|sanay = =-=-~---~~~-|Favorable | 3,500 {Little bluestem-------------- -l 20 
Boelus ! [Normal | 3,300 ¡Prairie sandreed----------- ===| 20 
| {Unfavorable | 3,000 |Needleandthread--------------- 1 15 
! I | ¡Blue grama-------------------- i 10 
! ! ! ¡Sand bluestem----------------- 1 5 
1 1 
I 1 ٦ 
CoD2, CoF---------- \Limy Upland------------------- |Favorable | 3,300 Little bluestem--------------- ! 30 
Coly ! INormal | 3,000 ¡Big bluestem------------------ | 20 
! ¡Unfavorable | 2,700 |Sideoats grama-------------- --; 10 
' | | (Blue grama--------------------| 5 
! | | (Indiangrass-------------------| 5 
| d | d | 
CpG*: | | i | | 
Coly----------- ---|Thin Loess-------------------- ¡Favorable | 2,800 [Little bluestem--------------- | 35 
! INormal | 2,600 {Big bluestem------------------ i 20 
I {Unfavorable | 2,400 {Sideoats grama---------------- ! 10 
! d | ¡Plains muhly--------------- “y 5 
| ! | ¡Blue as 15 
[| 1 4 ' I 
Hobbs------------- {Silty Overflow----- nn... -----|Favorable | 4,500 ¡Big bluestem----- T------------ | 30 
I 'Normal | 4,200 [Western wheatgrass------------ y 20 
| {Unfavorable | 3,800 |Little bluestem--------------- | 15 
| ! | ISwitchgrass------------------- | 10 
| ! d |Sideoats grama---------------- | 5 
\ | I [Sedge aaa ' 5 
| | | | | 
CuE2*: ! ! | | ' 
Coly-------------- ¡Limy Upland------------------- ¡Favorable | 3,300 ¡Little bluestem-==========e=e=| 30 
! Normal | 3,000 [Big bluestem------------------ | 20 
! Unfavorable | 2,700 |Sideoats grama---------------- | 10 
! | ! ¡Western wheatgrass------------ i 10 
! d | ¡Blue grama-------------------- 1 5 
! ! ! ¡Indiangrass rn ! 5 
1 
I ' t 1 ' 
Uly--------------- IS11ty------------------------ -lFavorable ! 3,700 {Big bluestem------------------| 25 
i ¡Normal | 3,200 ¡Little bluestem--------------- | 25 
! {Unfavorable | 2,700 [Sideoats grama---------------- | 10 
! ! | Blue grama-------------------- | 10 
! | | ¡Western wheatgrass------------ | 10 
| i | | 5 
1 1 1 I 
' i U 


pps ----~-----~---------------~ 


See footnote at end of table。 
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TABLE 8.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 
i total production | 1 
Soil name and | Range site | T ! Characteristic vegetation —|Compo- 
map symbol H ¡Kind of year | Dry | Isition 
t H i acre, | PC 
i | | d EN 
DuB, DuC----------- ISandy------------------------- ¡Favorable | 3,300 [Sand bluestem------------ ==, 25 
Dunday I ¡Normal | 3,000 ¡Little bluestem----------- ----| 20 
| ¡Unfavorable | 2,600 ¡Prairie sandreed | 
1 | | INeedleandthread--------------- 
H | | ¡Blue grama---------------- Š 
' | 1 ISwitchgrass--------------- 
| i | EN 
i ' | i 
Eb----------------- ISubirrigated-------------- ----lFavorable | 5,500 ¡Big bluestem------------------ 
Els \ ¡Normal | 5,300 {Little bluestem--------------- i 
| ‘Unfavorable | 5,000 |Indiangrass------ 1 
| ! | ISwitchgrass----- | 
i I | {Prairie cordgrass----------- -~-| 5 
I d | IBedge------------------------ -1 5 
EfB*: | ! ' ! 
Els--------------- ISubirrigated-------- ==========|Favorable | 5,500 ¡Big bluestem------------------ 1 35 
| ¡Normal | 5,300 ¡Little bluestem--------------- | 25 
I {Unfavorable | 5,000 (Indiangrass------- T-----------| 15 
| | | ISwitchgrass-------------------| 10 
| ! ! iPrairie cordgrass------- i ECT | 5 
! i | تی بیو‎ rates = i 5 
Ipage------------- ¡Sandy Lowland--------- T------- ¡Favorable | 3,500 ¡Sand bluestem----------------- y 15 
| ¡Normal | 3,200 {Prairie sandreed-------------- 1 15 
| {Unfavorable | 3,000 ¡Little bluestem--------------- | 10 
| i | INeedleandthread--------------- | 10 
i i i ¡Kentucky bluegrass------------ | 5 
| | i | Indiangrass-================== ' 5 
! | | ¡Prairie junegrass------------- 1 5 
| | i |Sedge--------------- == 5 
| d | ISwitchgrass------------- =| 5 
I I | [Blue grama--------- =-= 5 
I ! I {Scribner panicum-------- == 5 
| i ! ¡Leadplant ÓN | 5 
I ' ' ' I 
Em----------------- |Subirrigated------------------ ¡Favorable | 5,500 ¡Big bluestem------------------ | 35 
Elsmere I {Normal | 5,300 |Little bluestem--------------- | 20 
d lUnfavorable | 5,000 |Indiangrass--------77--------- | 10 
I | I | Switchgrass---======-========= ' 5 
! | | Prairie cordgrass------------- i 5 
EnB*: | i i i | 
Elsmere----------- !Subirrigated------ -T------- ----lFavorable | 5,500 [Big bluestem---------- ویج‎ 1 35 
| ¡Normal | 5,300 ¡Little bluestem--------------- 1 20 
I {Unfavorable | 5,000 |Indiangrass----------------- --; 10 
! | | iSwitchgrass------------------- ' 5 
! ! ! ¡Prairie cordgrass------------ ! 5 
1 1 1 1 1 
Ipage------------- ¡Sandy Lowland----------------- |Favorable | 3,500 {Sand bluestem----------------- | 15 
' {Normal ! 3,200 !Prairie sandreed-------------- I 15 
! ‘Unfavorable | 3,000 [Little bluestem--------------- | 10 
d | d INeedleandthread--------------- | 10 
d | | l Kentucky bluegrass---------- wel 5 
! ! ! I Indiangrass--------------- === 5 
! ! | Prairie junegrass------------ -j 5 
! ! | ISedge------------------------- 1 5 
! ! i !Switchgrass------------------- | 5 
1 ! ! ¡Blue grama-------------------- 1 5 
! ! | {Scribner panicum-------------- i 5 
i | | ¡Leadplant on id 5 
1 1 y 


See footnote at end of table. 


142 Soil Survey 


TABLE 8.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


1 1 1 
Soil name and | Range site | | Characteristic vegetation !Compo- 
map symbol | ¡Kind of year | Dry | ‘sition 
' I wei ht 1 I 
| ! ڈیو بط‎ ! Pct 
' i I i E c 
Ep*: | i | i | 
Elsmere----------- iSubirrigated------------------ |Favorable | 5,500 [Big bluestem------------------ ! 35 
| ¡Normal | 5,300 ¡Little bluestem--------------- | 20 
! {Unfavorable | 5,000 lIndiangrass------------------- | 10 
! | | |Switchgqrass~------------------ | 5 
! ! ! ¡Prairie cordgrass------------- ! 5 
i ' 1 1 
Loup-------------- wet Subirrigated-------------- ¡Favorable | 5,800 |Switchgrass----------------- ]ہہ‎ 25 
! {Normal | 5,500 iIndiangrass--------- T---------| 15 
I jUnfavorable | 5,300 lPrairie cordgrass-------------! 15 
! H 1 ¡Big bluestem------------------ | 15 
! ! 1 IPlains bluegrass-------------- 1 5 
| | | ¡Northern reedgrass------------ | 5 
But: ! | | ! 
Elsmere----------- |Subirrigated------------------ {Favorable | 5,500 !Big bluestem------------------ ! 35 
I ¡Normal | 5,300 {Little bluestem---------- ! 20 
! {Unfavorable | 5,000 jIndiangrass------------------- | 10 
| I I |Switchgrass====--=-=========== 1 5 
i ! ! ¡Prairie corágrass------------- t 5 
1 1 1 t 1 
Selia------------- ¡Saline Subirrigated----------- ¡Favorable | 3,800 [Alkali sacaton---------------- y 25 
| ¡Normal | 3,400 ¡Inland saltgrass------ جج سسجت‎ y 10 
| ¡Unfavorable | 3,000 ¡Western wheatgrass------------ | 10 
! ! I iSwitchgrass----------------- ==! 10 
| H i ¡Slender wheatgrass----------- -i 10 
| i ' IFoxtall barley-----4-------- een] 5 
| ! ! ¡Plains bluegrass-------------- ! 5 
I I I $ 1 
GER, GfC, GfD------|Silty---------------- ===“ | Favorable | 3,700 ¡Big bluestem------------------ | 30 
Gates d {Normal | 3,200 ¡Little bluestem--------------- | 15 
! {Unfavorable | 2,700 |Indiangrass-----------~------- | 10 
! ! ! ISwitchgrass-------------------| 10 
! I Ü iSideoats grama---------- === 5 
! 1 | ¡Blue grama---------- a 5 
1 ! | iNeedleandthread---------------| 5 
! d | ISedge------------------------- | 5 
! H | ¡Leadplant T-------------------- | 5 
' ' 1 
Gk~-------~--~~---~- Isubirrigated rau د‎ E CE ¡Favorable | 5,500 {Big bluestem------------------ | 25 
Gibbon i ¡Normal | 5,300 ¡Little bluestem--------------- ! 15 
! {Unfavorable | 5,000 |Indiangrass------------------- y 15 
! [ | ISwitchgrass------------------- | 10 
d i ! {Prairie cordgrass------------- 1 10 
! ! ! ISedge-------------------------| 10 
! ! ! y Kentucky bluegrass===========-| 5 
| 1 1 1 1 
HaB---------------- ISilty-------------------------lPavorable | 4,000 !Little bluestem--------------- ! 25 
Hall i ¡Normal | 3,600 [Big bluestem------------------ | 20 
d Unfavorable | 3,300 ¡Western wheatgrass------------ | 15 
| | | ¡Blue grama-------------------- | 10 
! I I ISideoats grama---------------- | 10 
I | i |Switchgrass----------- oases -| 5 
| | ! مد‎ eroe وس‎ 5 
I ' ' 1 [| 
HeB-------------- --|Sandy--------- ---~-----~------~| Favorable 1 3,500 [Sand bluestem----------------- | 30 
Hersh | [Normal I 3,300 {Little bluestem--------------- 1 25 
d lUnfavorable | 3,000 lPrairie sandreed-------------- | 15 
! ! I INeedleandthread--------------- I 10 
! ! | ¡Blue grama-------------------- i 5 
| | ! | SWitchgrass--=========== ہج‎ | 5 
1 ' ' ' 


See footnote at end of table. 
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TABLE 8.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC -PLANT COMMUNITIES--Continued 


143 


' ' 
Soil name and | Range site | | Characteristic vegetation |Compo- 
map symbol H ¡Kind of year | Dry | Isition 
| weight | | 
1 1 1 acre, | PC 
| i i ' ' 
Hk-------___ سد‎ ¡Silty Overflow---------------- ¡Favorable | 4,500 ¡Big bluestem------------------ | 30 
Hobbs i ¡Normal y 4,300 (Western wheatgrass------------| 20 
! {Unfavorable | 3,800 {Little bluestem---------------| 15 
t d | ISwitchgrass--------===-======= y 10 
d | | {Sideoats grama---------------- ' 5 
| | H (Seg ! 5 
| i | i i 
HtB---------------- ¡Silty Lowland----------------- ¡Favorable | 4,500 ¡Big bluestem------------------ ! 30 
Hord d ¡Normal | 4,200 ¡Little bluestem--------------- i 20 
| ¡Unfavorable | 3,800 |Switchgrass------------------- | 10 
1 i i iWestern wheatgrass------------ i 10 
| | i iSideoats grama---------------- i 5 
! | | ¡Blue grama-------------------- ' 5 
1 1 ' 1 ' 
IfB, IgB-----------!Sanày Lowland------ -----------lPavorable | 3,500 [Sand bluestem-----------------! 15 
Ipage ! ¡Normal ¦ 3,200 {Prairie sandreed--------------| 15 
I ¡Unfavorable | 3,000 ¡Little bluestem-------- T------| 10 
d | | iNeedleandthread--------------- i 10 
! | | ¡Kentucky bluegrass------------ ' 5 
d | d | Indiangrass------------------- i 5 
| I | ¡Prairie junegrass------------- 1 5 
| | | iSedge-------7----------------- i 5 
d i | (Switchgrass=========== Se 
| \ ' ¡Blue grama--------------------| 5 
| I | ¡Scribner panicum-------------- ' 5 
| ! ! |Leadplant <a 1 5 
' 1 1 1 
LfB---------------- ¡Sandy Lowland----------------- ¡Favorable ! 3,500 ¡Big bluestem------------------ 1 35 
Libory | ¡Normal | 3,200 ¡Little bluestem--------------- y 15 
! {Unfavorable | 3,000 iSwitchgrass------------------- | 15 
d | | !Indiangrass------------------- | 10 
I | i | S@dge---~----~- a 1 5 
' | d | i 
Ln----------------- !S11ty------------- ------------lFavorable | 3,700 !Big bluestem------------------ ¦ 20 
Loretto I {Normal | 3,200 ¡Little bluestem--------------- | 20 
i ¡Unfavorable 2,700 |Indiangrass----------- سے‎ y 10 
! I | 1Switchgrass------------ =======1 10 
! | 1 ¡Sideoats grama----------------| 10 
d I | I Porcupinegrass-------- aa 5 
! | 1 [Blue grama-------------- mo... 1 5 
| | | | Sedge KRETS LASTER | 5 
| i ! (Western wheatgrass------------ i 5 
[| [| 
[| 1 [| i š 1 
Lo-----------------|Wet Subirrigated-------------- ¡Favorable | 5,800 [Switchgrass------------------- y 25 
Loup I {Normal | 5,500 iIndiangrass------------------- | 15 
\ {Unfavorable | 5,300 |Prairie cordgrass------------- | 15 
! | i ¡Big bluestem------ anita ~-1 15 
! | ! ¡Plains bluegrass-------------- ' 5 
! d ! ¡Northern reedgrass------------ 1 5 
i i 1 1 ' 
Lr----------------- I Wetland----------------------- |Favorable | 6,000 ¡Prairie cordgrass-------~----- | 30 
Loup ! [Normal | 5,800 [Northern reedgrass------------ | 20 
! {Unfavorable | 5,500 jBluejoint reedgrass--------—-- | 20 
i 
d i d ۱96066 eege | 10 
! ! | |Rush-------------------------- | 5 
1 U 1 
' i ' I 


See footnote at end of table. 
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TABLE 8.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


Soil name and | Range site 
map symbol d 


1 [| 
4,500 |Big bluestem------------------ 


' 

H 

1 

1 

1 [| 

| | 
Nb----------------- {Silty Lowland----------------- ¡Favorable | 1 30 
Nimbro ! ¡Normal | 4,200 ¡Little bluestem----- ےڈا‎ ---| 20 
! ¡Unfavorable | 3,800 ¡Western wheatgrass---------- ==; 10 
! I | ISwitchgrass------------------- | 10 
! \ | ¡Sideoats grama---------------- y 10 
! | | iSedge------------------------- 1 5 
| | | | Indiangrass TM | 5 

1 ' I i 
Or----------------- ISubirrigated------------------ ¡Favorable | 5,500 ¡Big bluestem------------------ | 30 
Ord ! ¡Normal | 5,300 ¡Little bluestem--------------- 115 
! {Unfavorable | 5,000 |Indiangrass------------------- ' 15 
! ! d iSwitchgrass------------------- | 10 
! ' i ¡Prairie cordgrass-------------| 10 
| | ! ¡Plains bluegrass--------------| 5 

1 

' ' ' ' [| 
Tn----------------- ¡Het Subirrigated--------- =====]Favorable ! 5,800 ¡Switchgrass Á I 20 
Tryon ! ¡Normal | 5,500 |Indiangrass------------------- | 15 
! {Unfavorable | 5,300 [Big bluestem------------------ | 15 
i ! | ¡Prairie cordgrass------------- i 10 
\ I i ¡Slender wheatgrass------------ 1 5 
| ! ! ¡Plains bluegrass----4---------| 5 

I 

' H t 1 I 
Tp----------------- |Wetland----------------------- ¡Favorable | 6,000 ¡Prairie cordgrass------------- y 25 
Tryon ! ‘Normal | 5,800 ¡Northern reedgrass------------ | 20 
| ¡Unfavorable i 5,500 ¡Bluejoint reedgrass----------- | 15 

r] 1 
H 1 1 jRush---------------2-2-2--2-2------ 1 5 
| ! ! ¡Slender wheatgrass------------ 1 5 

' 

Ts*; ! | I I | 
Tryon--------- ----|Wet Subirrigated------------ ~~ Favorable i 5,800 iSwitchgrass =... ---| 20 

H H 
i ¡Normal 1 5,500 ;Indiangrass------2----7--7-----4 15 
\ {Unfavorable | 5,300 ¡Big bluestem--------------- ---| 15 
! | | ¡Prairie cordgrass----------- --| 10 
\ d d ¡Slender wheatgrass------------ i 5 
! ! ! ¡Plains bluegrass-------------- i 5 

1 ' 

' [i t H ' 
Inavale----------- !Sandy Lowland----------------- {Favorable | 3,500 {Sand bluestem----------------- | 45 
! INormal | 3,000 |Porcupinegrass---------------- ! 10 
! ¡Unfavorable | 2,000 ¡Little bluestem--------------- | 10 
! ! I ¡Prairie sandreed-------------- | 10 
! | ' ISwitchgrass---------- cada 1 5 
! | i iNeedleandthread---------------j 5 
| | | Sedge i 5 

| | | | | 
UDC, UbD2----------!8ilty------------------------- {Favorable | 3,700 [Big bluestem------------------ | 25 
Uly ! INormal | 3,200 ¡Little bluestem--------------- | 25 
1 {Unfavorable | 2,700 ¡Sideoats grama---------------- | 10 
! 1 ¡Blue grama-------------------- i 10 
! I | {Western wheatgrass------------| 10 
! | | EN Wel 5 

| | d | ' 
VaB---------------- |Sandy------------------------- ¡Favorable | 3,300 ¡Little bluestem--------------- y 20 
Valentine \ {Normal | 3,000 ¡Sand bluestem----------------- y 15 
! ‘Unfavorable ! 2,600 |Prairie sandreed-------------- 1 15 
! | ! INeedleanáthread--------------- | 15 
\ | Å IBlue grama-------------------- i 10 
! ! i ISwitchgrass------------------- 1 5 
! | | ¡Sand dropseed----------------- ' 5 

I 
I [ ' I 


See footnote at end of table. 
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TABLE 8.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


T y_ Total production | T 


— Total production ^ 
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) ' 
Soil name and | Range site H I i Characteristic vegetation !Compo- 
map symbol | ¡Kind of year | Dry | ۱51105 
! i ¡Weight | | 
H H ¡Lb/acre¡ | Pct 
| | IN پچ‎ 
VaD, VaE----------- | Sands----======-=====mmmmmmmmm ¡Favorable | 3,000 ¡Sand bluestem----------------- 1 25 
Valentine i iNormal ¦ 2,600 {Little bluestem--------------- ! 20 
d jUnfavorable | 2,200 ¡Prairie sandreed-------------- y 15 
I i | INeedleandthread------------ ---| 10 
H | | | Switchgrass--------------- wenn, 5 
| ! l ¡Sand lovegrass------------- = 5 
I | i ¡Blue grama---------- تم ت تتت تت‎ | 5 
| i i | ' 
vart: | | | | | 
Valentine, rolling|Sands----------------- -------- \Favorable ! 3,000 !Sand bluestem----------------- ! 25 
I ¡Normal | 2,600 ¡Little bluestem--------------- | 20 
' iUnfavorable | 2,200 {Prairie sandreed-------- -2-----| 15 
Å | | INeedleandthread----------~~---~】 10 
I I I ISwitchgrass------------------- i 5 
| i | ¡Sand lovegrass---------------- | 5 
| | i ¡Blue grama----=--=-=========== | 5 
1 J ! I 
Valentine, hilly--|Choppy Sands------------------ ¡Favorable i 2,800 ¡Prairie sandreed-------------- | 20 
| ¡Normal | 2,400 {Sand bluestem----------------- ! 15 
I ¡Unfavorable | 2,000 |Little bluestem--------------- 1 15 
! ! I |Switchgrass-----------~------- I 10 
I ! I INeedleanádthread--------------- | 10 
H 1 i ¡Sand lovegrass---------------- (5 
i | I ¡Blue grama-------------------- 5 
! ! ! (Sandhill muhly------2---------- ' 5 
U I I I ' 
VeB---------------- iSandy------------------------- ¡Favorable | 3,300 ¡Little bluestem--------------- | 20 
Valentine | ¡Normal | 3,000 ¡Sand bluestem--------------- y 15 
| {Unfavorable | 2,600 {Prairie sandreed-------------- i 15 
d I | INeedleandthread--- 1 15 
! I I ¡Blue grama----- rr ===, 10 
1 I | iSwitchgrass------------- = 5 
| ۱ ¡Sand dropseed----------------- 1 5 
| i ' d | 
V£D*: | d i d | 
Valentine--------- |Sands------------------------ = Favorable ¦ 3,100 !Sand bluestem----------------- 1 25 
! ¡Normal | 2,700 ¡Little bluestem--------------- | 20 
¡Unfavorable | 2,300 [Prairie sandreed-------------- y 15 
! 1 ! INeedleandthread--------------- | 10 
! ۱ | iSvitchgrass------------------- 1 5 
! 1 d ¡Sand lovegrass------------ | 5 
' | | ¡Blue grama-------------------- ! 5 
U 
' I 1 i i 
Dunday------------ ISandy------------------------- Favorable I 3,300 [Sand bluestem----------------- 1 25 
d [Normal | 3,000 ¡Little bluestem------- -T------ | 20 
! ¡Unfavorable | 2,600 ¡Prairie sandreed----- MEM | 15 
| d i iNeedleandthread--------------- | 10 
! ! 1 ¡Blue grama-------------------- | 10 
H ! 1 [Switchgrass -T------------------ i 5 
1 ! | | Sedge------============mmme=== i 5 
d | i | i 
VmD*: d | d | | 
Valentine--------- ISands------------------------- ¡Favorable 1 3,000 ¡Sand bluestem----------------- ! 25 
| ¡Normal ! 2,600 ¡Little bluestem--------------- | 20 
! {Unfavorable | 2,200 |Prairie sanádreed-------------- | 15 
! ! l iNeedleandthread--------------- | 10 
H ! H ISwitchgrass------------------- 1 5 
! ! H ¡Sand lovegrass---------------- i 5 
| i ! ¡Blue grama-------------------- | 5 
l ' ' 


See footnote 


at end of table. 
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TABLE 8.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


‘Prairie cordgrass-- 
(Eeer 5 


l ' 
Soil name and | Range site H ! Characteristic vegetation 
map symbol | IKind of year ! Dry ! 
| | ¡Weight i | 
1 ' | Lb/acre, Pot 
[| [| 1 1 
1 I I ' 
VmD*: | ! | ! 
Els------------ ---|Subirrigated------------------ ¡Favorable | 5,500 ¡Big bluestem------------------ 
II Normal ! 5,300 [Little bluestem------- 
| ‘Unfavorable | 5,000 |Indiangrass------------------- 
! | ISvitchgrass------------------- 
| | 
1 l 
i 
i 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS 


[The symbol € means less than; > means more than. Absence of an entry indicates that trees generally do not grow 
to the given height on that soil] 


T Trees having predicted 20-year average height, in feet, of-- 
Soll name and 


Austrian pine, 
hackberry, bur 
oak. 


1 1 1 ' 
map symbol <8 ! 8-15 ! 16-25 | 26-35 | >35 
————— cs — i 
i [ i | l 
i i i d | 
An, AnC-----------jLilac, American ¡Common chokecherry|Eastern redcedar, {Siberian elm------ d Zeg 
Anselmo | plum. ۱ | Austrian pine, ! | 
H ! | ponderosa pine, | | 
! d I Scotch pine, i I 
i I | honeylocust, d I 
' ! | green ash, | i 
I ! I hackberry, i d 
! | | Russian mulberry. | | 
t 
- | | | | | 
Blownout land. I i ! | | 
Li 1 
' l I 1 1 
Valentine. | | d i i 
' | i | i 
BsB, BsC---------- ILilac, skunkbush [Siberian peashrub,!Green ash, (Siberian elm------ I === 
Boelus | sumac, Tatarian | Manchurian | ponderosa pine, | 1 
| honeysuckle. | crabapple, I hackberry, i H 
I | eastern redcedar,! honeylocust. | | 
d | Russian-olive. ! | ! 
' 
[| 1 1 I I 
CoD2--------------lSilver ¡Eastern redcedar, |Green ash, d === | === 
Coly | buffaloberry, | Rocky Mountain | ponderosa pine, | i 
| fragrant sumac, | juniper, bur oak,! honeylocust, | | 
| Siberian | Russian-olive. | Siberian elm. | 
| peashrub, | H | ! 
| Tatarian d 1 | 
1 honeysuckle. ! ! ! | 
U 
4 4 1 1] 1 
Cor. | | | | | 
Coly i i | i | 
1 l l I d 
I 
CpG*: | ! ! ! | 
Coly. | | ! ! 
I I ' 1 
Hobbs. | ! ! H | 
[| [| ' 1 
CuE2*: H i | i | 
Coly------ ------ -|Silver buffalo- Eastern redcedar, {Green ash, 1 --- | === 
| berry, fragrant | Rocky Mountain | ponderosa pine, | | 
| sumac, Siberian | juniper, bur oak,| honeylocust, | | 
| peashrub, | Russian-olive. | Siberian elm. d | 
| Tatarian honey- | | | | 
| suckle. ! ! H ! 
1 
1 1 i 1 1 
Uly-------------- lamur honeysuckle, !Common [Eastern redcedar, ¡Siberian elm------ d KE 
lilac. | chokecherry, | green ash, H | 
| Russian mulberry. | Russian-olive, i | 
1 | honeylocust, i | 
| | | | 
d i i i 
[| I I 1 
| ! | ' 
| i 1 1 


See footnote at end of table。 
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TABLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


H rees havin redicte -vear average he t n feet, of-- 
Soil name and | 
map symbol | <8 8-15 


16-25 26-35 


U 
i | 
d | 
| ! | 
DuB, DuC---------- !Skunkbush sumac, [Eastern reácedar, |Ponderosa pine, iSiberian elm------ === 
Dunday I Tatarian | Manchurian I green ash, | i 
¡ honeysuckle, | crabapple, ! hackberry, I | 
| lilac. | Russian-olive, | honeylocust. ! 1 
| | Siberian | | I 
| | peashrub. | | ! 
I 1 1 U t 
Eb---------------- ILilac------------- \Tatarian Eastern redcedar, |Honeylocust, ! Eastern 
Els | | honeysuckle, | green ash, | silver maple, ¦ cottonwood. 
I | common | hackberry, | golden willow. 
H | chokecherry, | ponderosa pine. | H 
I | Siberian | i ! 
i ! peashrub. ! ! ! 
I y I [i 1 
EfB*: | i i i i 
Els-------------- ILilac------ roo |Tatarian {Eastern redcedar, |Honeylocust, ¡Eastern 
H | honeysuckle, I green ash, | silver maple, | cottonwood. 
| | common | hackberry, ¦ golden willow. 
! I chokecherry, I ponderosa pine. | I 
{ | Siberian H 1 ۱ 
! ! peashrub. ! ! ! 
I U ' 1 I 
Ipage------------ | === ¡Eastern redcedar, {Ponderosa pine, | ore | -- 
d | Rocky Mountain | Austrian pine, i ۱ 
| | juniper. ! jack pine. ! ! 
I I 1 ' 
Em---------------- ILilac------------- ITatarian ¡Eastern redcedar, |Honeylocust, Eastern 
Elsmere I | honeysuckle, | green ash, | silver maple, | cottonwood. 
| | common | hackberry, | golden willow. l 
I | chokecherry, | ponderosa pine. | I 
| | Siberian I d I 
| | peashrub. H | H 
7 | | | | | 
nB*: 1 i i 1 1 
Elsmere---------- ILilac------------- ¡Tatarian ¡Eastern redcedar, ¡Honeylocust, ¡Eastern 
I | honeysuckle, | green ash, | silver maple, | cottonwood. 
| | common | hackberry, | golden willow. | 
Å I chokecherry, I ponderosa pine. | H 
Å ! Siberian | I I 
| ! peashrub. ! ! ! 
1 t I I I 
Ipage------------ ¡Tatarian lEastern redcedar, {Ponderosa pine, {Siberian elm------ | --- 
| honeysuckle, | Manchurian ¦ green ash, | I 
| ہ1118‎ skunkbush | crabapple, | honeylocust, | | 
| sumac. | Russian-olive, | hackberry. | H 
! | Siberian | | H 
i ¦ peashrub. i | ' 
7 | | | | | 
på: 1 i 1 1 1 
Elsmere---------- ILilac------------- !Tatarian Eastern redcedar, |Honeylocust, ¡Eastern 
i | honeysuckle, | green ash, | golden willow. | cottonwood. 
] ¦ common | hackberry, | H 
H | chokecherry, ! ponderosa pine, | I 
! ¦ Siberian ¦ Manchurian crab- | i 
| ! peashrub. ! apple. ! ! 
1 I I U I 
Loup------------- \Redosier dogwood | --- | ses ¡Golden villow----- ¡Eastern 
| | | cottonwood. 
I I [ 


See footnote at end of table. 
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TABLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


T Trees having predicted 20-year average height, Ín feet, of-- 


Soil name and i 


1 4 ' 
map symbol | 《8 | 8-15 ' 16-25 | 26-35 ' >35 
I t 1 1 [i 
U I 3 i [| 
' | d i d 
Eu*: i i d | d 
Elsmere-------- --|Lllac------------- ¡Tatarian ¡Eastern redcedar, |Honeylocust, I Eastern 
| | honeysuckle, | green ash, | golden willow. | cottonwood. 
i | common | hackberry, I I 
i | chokecherry, | ponderosa pine, ! | 
| | Siberian | Manchurian crab- ! | 
! ! peashrub. ! apple. ! ! 
t 1 1 I 1 
Selia. i I H d I 
' ' i t I 
' I U I I 
Fu. d d i | i 
Fluvaquents | ! ! ! ! 
l ' i I 1 
G£B, GfC, GfD----- Amur honeysuckle, Russian mulberry {Green ash z ¡Siberian elm------ | === 
Gates | fragrant sumac, | | honeylocust, I | 
| lilac. l | Russian-olive,  ! | 
| H | eastern redcedar,! H 
H | | bur oak, hack- | H 
! | ! berry, ponderosa ! i 
' ' | pine. 1 1 
i H | | d 
Gk------ -T-------- ILilac------------- ¡Common ¡Eastern redcedar, !Honeylocust, | Eastern 
Gibbon | | Chokecherry, | hackberry, ¦ golden willow. | cottonwood. 
| | Tatarian honey- | ponderosa pine, | | 
| 1 suckle, Siberian | green ash, | | 
| | peashrub. I Manchurian | ! 
H | | crabapple. ! | 
I 1 1 1 
HaB------ ---------|anur honeysuckle, ¡Russian mulberry {Eastern redcedar, !Siberian elm------ | === 
Hall | lilac, fragrant | | Austrian pine, ! ! 
| sumac. ! ! green ash, | | 
| I | honeylocust, | | 
| | | hackberry, bur ! i 
| ) | oak, Russian- H j 
d I | olive. | | 
| i d | | 
HeB--------------- iLilac, American {Common chokecherry!Fastern redcedar, ¡Siberian elm------ | xui 
Hersh ! plum. ! | honeylocust, | | 
| ! | hackberry, d | 
! ! | ponderosa pine, ! 1 
! I | green ash, i i 
i i 1 Russian mulberry,! | 
| | | Scotch pine, | | 
| | | Austrian pine. | | 
I 1 ' I I 
Hk------- T--------|American plum----- {Amur honeysuckle, {Eastern redcedar, Hackberry, ¡Eastern 
Hobbs i I lilac, Siberian | Austrian pine,  ! honeylocust. | cottonwood. 
| | peashrub. | ponderosa pine, | 1 
d i | green ash, ' | 
! ! ! Russian mulberry . | | 
i I [ ' 1 
HtB--------------- ¡Peking cotoneaster!Lilac, Siberian Eastern redcedar, ¡Golden willow, ¡Eastern 
Hord I I peashrub, I ponderosa pine, | green ash, | Cottonwood. 
i | American plum. | blue spruce, | hackberry. | 
| I | Manchurian { | 
! ! ! crabapple. ! ! 
L 1 t 1 I 
IfB------------ --| === ¡Eastern redcedar, {Ponderosa pine,  ! Sec | === 
Ipage I | Rocky Mountain | Austrian pine, ا‎ I 
! ! juniper. ! jack pine. ! | 
I I I l 1 


See footnote at end of table. 
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TABLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


' Trees having predicted 20-year average height, In feet, of-- 
' 


Soll name and 


I y i i 1 
map symbol | 《8 | 8-15 | 16-25 ! 26-35 ! >35 
D I 1 1 + 
! | ! ! | 
IgB--------------- |Tatarian ¡Eastern redcedar, ¡Ponderosa pine, ISiberian elm------ l === 
g 
Ipage | honeysuckle, | Manchurian | green ash, | H 
I lilac, skunkbush | crabapple, ¡ honeylocust, | | 
| sumac, | Russian-olive, | hackberry. i I 
| | Siberian ! | ! 
' ! peashrub. ! ! ! 
t 1 1 1 t 
LfB----------- ----|Tatarian ¡Eastern redcedar, {Ponderosa pine, {Siberian elm------| --- 
Libory | honeysuckle, | Russian-olive, | green ash, I | 
| lilac, skunkbush | Manchurian | honeylocust, H I 
| sumac. I crabapple, | hackberry. ! | 
i | Siberian \ H f 
| ! peashrub. ! ! ! 
' 1 1 
Ln-2--------------- H === Í American plum, ¡Eastern redcedar, |Honeylocust, green! === 
Loretto | | Tatarian | blue spruce, bur | ash, ponderosa | 
| | honeysuckle, | oak, Russian- | pine. i 
I y lilac, Siberian | olive, hackberry.! | 
| ! peashrub. | ! i 
1 I I I ' 
Lo---------------- iRedosier dogwood | === | --- ¡Golden willow-----lEastern 
Loup | | | ! | cottonwood. 
1 ' i I ٦ 
Lr. I | | ' d 
Loup i | | | | 
I 1 1 1 I 
| d | | 
Ma. I ' ' i $ 
Marlake | ! 1 | I 
| | | | | 
Nb---------------- ILilac----4------ ---lTatarian ¡Ponderosa pine, |Honeylocust----- --|Eastern 
Nimbro i | honeysuckle, | green ash, I | cottonwood. 
i | Siberian | hackberry, | | 
H | peashrub, | Russian mulberry,! | 
I ¡ American plum. | eastern redcedar,! | 
| | | bur oak. | | 
i i i i | 
Or--~~------------ ¡American plum-----|Common ¡Eastern redcedar, |Honeylocust, |Eastern 
Ord H | chokecherry, | Austrian pine, | golden willow. | cottonwood. 
| | Tatarian honey- | Russian mulberry,! I 
' I suckle. | green ash, | | 
! I | hackberry, | | 
l | ponderosa pine, } ! 
H | | Manchurian crab- ! l 
i i | apple. | | 
i | | | I 
Tn---------------- |Redosier dogwood | --- i === ¡Golden willow----- {Eastern 
Tryon | ! ! ! ! cottonwood. 
' 1 1 I t 
m. | | | | | 
SE | | | ! ! 
I t I t ' 
se | | | | | 
Tryon: | ! ! ! ! 
1 1 t 1 1 
Inavale. i i i d d 
I 1 1 1 t 
I l 1 I ' 


See footnote at end of table, 
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TABLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


— 


rees having predicted 20-year average height, in feet, of-- 
Soil name and 1 


1 
1 
1 I I 
map symbol ! <8 16-25 ! 26-35 ! >35 
۱ I i 


| | 
l ' 
1 1 
I I 
1 I ' 1 
| | | | 
UbC, UbD2--------- lAmur honeysuckle, ¡Common lEastern redcedar, {Siberian elm------ 1 === 
Uly | lilac. | chokecherry, | green ash, | H 
{ ! Russian mulberry.| Russian-olive, | ! 
| i ! honeylocust, ! H 
i i 1 Austrian pine, | ! 
i i ! hackberry, bur | ! 
| i | oak. ' | 
' | i ' i 
VaB, VaD, VaE----- I --- ‘Eastern redcedar, {Ponderosa pine, I === | اور‎ 
Valentine ! I Rocky Mountain | Austrian pine, I | 
! ! juniper. ! jack pine. ! ! 
l 1 1 I [| 
VaF*: | H | | d 
Valentine, | i | I | 
rolling. | | | d ! 
| | | | | 
Valentine, hilly.| i i | i 
I 1 U [ t 
1 y 1 l l 
VeB--------------- Lilac, Tatarian {Eastern redcedar, (Hackberry, ¡Siberian elm------ | === 
Valentine | honeysuckle, ! Russian-olive, | ponderosa pine, | H 
! skunkbush sumac. | Manchurian | green ash, | | 
i I crabapple, ¦ honeylocust. | I 
[ ¦ Siberian ! I | 
| | peashrub. 1 ! ! 
U ' 1 ' I 
l 1 I t 1 
VEDA: | I | | 
Valentine-------- | --- Eastern redcedar, ¡Ponderosa pine, | m d SC 
I Í Rocky Mountain | Austrian pine, | d 
| ! juniper. ! jack pine. ! ! 
1 [| ' t 1 
Dunday----------- ISkunkbush sumac, Eastern redcedar, "Austrian pine, {Siberian elm------ I === 
! Tatarian honey- | Rocky Mountain | green ash, 1 | 
I suckle, lilac. | juniper, Russian-| hackberry, i d 
| | olive, Siberian | honeylocust. | | 
d | peashrub. | | | 
| | j| | | 
VID*: | | | i | 
Valentine-------- | --- !Bastern redcedar, {Ponderosa pine, | === | === 
| ! Rocky Mountain | Austrian pine, | | 
! ! juniper. | jack pine- ' ! 
I I 1 1 $ 
Els---------- ----lLilac----- -T--—---- ITatarian 'Eastern redcedar, (Honeylocust, ¡Eastern 
| | honeysuckle, ! green ash, | silver maple, | cottonwood. 
H | common | hackberry, ¦ golden willow. | 
I I chokecherry, ! ponderosa pine. | | 
| | Siberian I | | 
! | peashrub. | i | 
t I 1 l 1 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 10.--RECREATIONAL DEVELOPMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated] 


1 [| 
Soil name and I Camp areas ! Picnic areas H Playgrounds | Paths and trails 
map symbol ! | i i 
I I l 
i | i d 
[| 1 1 1 
An-------------------- iSlight--------------- IS1ight---------- -----|Slight--------------- iSlight. 
Anselmo ! ! | | 
[ U 
AnC------------------- |Slight--------------- iSlight------------ -=-= Moderate: ¡Slight. 
Anselmo | | slope. | 
d | | i 
Wi d i i i 
Blownout land. ! ! i ' 
' t 
! 1 I ' 
Valentine----- =======lSevere: ¡Severe: ¡Severe: ISevere: 
| too sandy. | too sandy. | slope, | too sandy. 
| | | too sandy. | 
l l 
1 1 1 1 
BsB------------------- iSlight----------- ----|Slight--------------- {Slight--------------- ¡Slight. 
Boelus | | d I 
| | ! | 
BsC------- AAA |S1ight--------------- ISlight------------ ---¡Moderate: Slight. 
Boelus ! | ! slope. ! 
i 1 1 I 
CoD2------------------ ¡Moderate: ¡Moderate: Severe: i Severe: 
Coly | slope. ! slope. H slope. | erodes easily. 
I I I t 
CoF------------------- ¡Severe: | Severe: I Severe: f Severe: 
Coly ! slope. ! slope. ! slope. | erodes easily. 
L| 
CpG*: ! ! ! ! 
Coly------ T-4---------lSevere: ¡Severe: ISevere: Severe: 
| slope. | slope. | slope. | slope, 
| | | | erodes easily. 
1 
1 I ' 
Hobbs---------------- Severe: |Slight------------ ---|Moderate: Iclight. 
| flooding. ! | slope, | 
I I | flooding. | 
i | | i 
CuE2*: i I ! i 
Coly----------------- Moderate: | Moderate: i Severe ¡Severe: 
| slope. | slope. | slope. | erodes easily. 
1 t 
1 t 1 [L| 
Uly------------------ IModerate: ¡Moderate: Severe: Slight. 
! slope. ! slope. ! slope. ! 
I 
I ' 1 t 
DuB------------ ------- ISlight----------- ----|Slight--------------- IS11ght--------------- Slight. 
کت‎ | | | | 
l t I 1 
DuC---------------- ---|Slight--------------- jSlight--------------- ¡Moderate: ¡Slight. 
Dunday i ! ! slope. ! 
U 
I i I 1 
Eb-------------------- Severe: Moderate: Moderate: Moderate: 
Els | flooding. ! wetness. ! wetness. ! wetness. 
I 1 1 1 
E£B*: I | | I 
Els------------------ {Severe ¡Severe: Severe: (Severe: 
| flooding, | too sandy. | too sandy. | too sandy. 
' too sandy. | ! ! 
I ' 4 1 
Ipage---------------- | Severe: | Severe: ¡Severe: ¡Severe: 
| too sandy. | too sandy. | too sandy. | too sandy. 
1 1 ' 1 
1 ' I 1 


See footnote at end of table。 
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Soil name aná 
map symbol 


Elsmere 


EnB*: 
Elsmere-------------- 


Ep*: 


Eu*: 


Fu. 


Gates 


HaB---------------- --- 


Hall 


HeB------------------- | 


Hersh 


TABLE 10.--RECREATIONAL DEVELOPMENT--Continued 


Camp areas 


vere: 


e 
flooding. 


| flooding. 


¡Slight 


Severe: 
flooding. 


Severe: 
flooding, 
wetness. 


Severe: 
flooding. 


Severe: 
flooding, 
excess sodium. 


1S11ght 


Slight 


Moderate: 
slope. 


Severe: 
flooding. 


flooding. 


I 
ISevere: 
| flooding. 
! 

[| 


Severe: 
too sandy. 


Slight--------------- 


IModerate: 
| wetness. 
D 


See footnote at end of table. 


Picnic areas 


Moderate: 
wetness. 


I 
' 
' 
I 
I 
' 
' 
L| 
' 
I 
IModerate: 
| wetness. 
l 

I 
' 


IS1ight-------------- 


Moderate: 
wetness. 


Severe: 
wetness. 


Moderate: 
wetness. 


Severe: 


1 
t 
1 
1 
I 
l 
1 
t 
I 
I 
! 
l 
I 
i 
' 
I 
1 
上 
l 
l 
i 
| excess sodium. 
U 

i 

[ 

I 

1 

1 

U 

I 


!S1ight------------ --- 


Moderate: 
slope. 


Moderate: 
wetness. 


Moderate: 
wetness. 


Playgrounds 


Moderate: 
wetness. 


Moderate: 
wetness. 


derate: 
etness. 


£ 0 


Severe: 
wetness. 


Moderate: 
wetness. 


vere: 
xcess sodium. 


oOo 


= 
no 


Moderate: 
wetness, 
flooding. 


Moderate: 
slope. 


{Slight 


1 
Moderate: 
flooding. 


Moderate: 
slope. 


Severe: 


Moderate: 


1 
I 
I 
D 
I 
' 
' 
' 
' 
t 
I 
i 
' 
٦ 
' 
i 
' 
' 
' 
' 
' 
i 
1 
' 
| wetness. 
1 

D 


153 


Paths and tralls 


Moderate: 
wetness. 


Moderate: 
wetness. 


Moderate: 
wetness. 


Severe: 
wetness. 


Moderate: 
wetness. 


Moderate: 
wetness. 


easily. 


Moderate: 
wetness. 


Moderate: 
wetness. 
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TABLE 10.--RECREATIONAL DEVELOPMENT--Continued 


[| 
Soil name and ! Camp areas Paths and trails 
' 


Picnic areas ! Playgrounds 
map symbol ! 
1 


Ln-------------------- ISl1ight--------------- |Slight----- ---------- IS1ight--------------- ISlight. 
Loretto H H d 
| | | | 
Lo-------------------- ¡Severe: ¡Severe: ‘Severe: ¡Severe: 
Loup | flooding, | wetness. | wetness. | wetness. 
| wetness. | I | 
I d I I 
Lr-------------------- | Severe: | Severe: Severe: ISevere: 
Loup | flooding, | ponding. | ponding. | ponding. 
! ponding. ! ! ! 
I I ' l 
Ma-z------------------- Severe: Severe: Severe: ¡Severe: 
Marlake ! ponding. ! ponding. | ponding. | ponding. 
1 
t 1 1 اص‎ 
Nb --------------------[Slight--------------- !S1ight--------------- IS1ight--------------- Islight. 
Nimbro ! ! ! ! 
| | | | 
Or-------------------- ¡Severe: ¡Moderate: Moderate: IModerate: 
Ord ! flooding. ! wetness. 1 wetness. | wetness. 
1 4 
[| ' ' 1 
Tn---------------- ----|Severe | Severe: l Severe: l Severe: 
Tryon | flooding, | wetness. | wetness. I wetness. 
| wetness. 1 1 | 
| | | | 
Tp---------------- ----|Severe: | Severe: ¡Severe: |Severe: 
Tryon | flooding, ¦ ponding. I ponding. | ponding. 
| ponding. i d d 
| | | | 
Ts* | 1 ! 1 
Tryon---------------- (Severe: ¡Severe: ‘Severe: ‘Severe: 
! flooding, | wetness. | wetness, | wetness. 
| wetness. | | flooding. I 
t 
' I ' 
Inavale------ --------lSevere: IS1light--------------- ISlight--------------- slight. 
! flooding. ! i | 
' 
[| ' 1 ' 
UbC------------------- |S1ight--------------- IS1ight---------------|Moderate: ¡Slight. 
Uly | ! ! slope. ! 
I I I ' 
UbD2---------- سی‎ (Moderate: (Moderate: l Severe: {Slight. 
Uly | slope. ! slope. ! slope. ! 
I 
I ' I ' 
VaB------------------- ISevere: ¡Severe: iSevere: ISevere: 
Valentine | too sandy. | too sandy. | too sandy. ! too sandy. 
I I I 
VaD, VaE-------------- Severe: Severe: Severe: I Severe: 
Valentine | too sandy. ! too sandy. | slope, | too sandy. 
! ‘ too sandy. | 
i | i I 
VaF*: | | | i 
Valentine, rolling---|Severe: ISevere: ISevere: ISevere: 
| too sandy. | too sandy. | slope, | too sandy. 
| | ! too sandy. ! 
l 1 t I 
I 1 U 1 
Valentine, hilly----- ¡Severe: \Severe: ¡Severe: Severe: 
I slope, | slope, | slope, | too sandy, 
! too sandy. ! too sandy. | too sandy. | slope. 
I I I I 
VeB-----=====-======== IS1ight-------- -2------|Slight--------------- iSlight--------------- ISlight. 
Valentine | | ! 
' I 


See footnote at end of table. 
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TABLE 10.--RECREATIONAL DEVELOPMENT--Continued 


1 y I [| 
Soil name and i Camp areas | Picnic areas I Playgrounds I Paths and traíls 
map symbol ! ! ! ! 
مس ا ي‎ 
i i | i 
y ' V ' 
V£D*: | | i i 
Valentine------ ==-==== |Slight--=-=--========== ISlight-------======== l Severe: Slight. 
| | | slope. | 
1 1 [| 
Dunday--------------- |Slight--------------- sight --------------- |Severe: iSlight. 
| | ! slope. ! 
1 
1 1 I ' 
VmD*: | | | | 
Valentine------------ severe: ‘severe: severe: l Severe: 
| too sandy. | too sandy. | slope, | too sandy. 
| I ! too sandy. ! 
t r 
y 1 I ٦ 
Els------------------ \Severe: Severe: | Severe: l Severe: 
| flooding, | too sandy. | too sandy. | too sandy. 
| too sandy. | ! ! 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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Absence of an entry indicates that the 


TABLE 11.--WILDLIFE HABITAT 
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[See text for e of "good," "fair," "poor," and "very poor." 
Soil was not rate 
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TABLE 12.--BUILDING SITE DEVELOPMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated. The 
information in this table indicates the dominant soil condition but does not eliminate the need for onsite 
investigation] 


1 1 I I ' 
Soil name and ! Shallow I Dwellings | Dwellings | Small | Local roads | Lawns and 
map symbol | excavations | without i with | commercial | and streets | landscaping 
| | basements ! basements | buildings | | 
' ' ' I M i 
| | | | | | 
An---------------- ¡Severe: ¡Slight======- --|Slight--------- jSlight--------- ¡Moderate: 19119۰ 
Anselmo | cutbanks cave. ! H | ! frost action. | 
[| t 1 l 
I t I I 1 I 
AnC----2-2------- === | Severe: ISlight--------- {Slight--------- |Moderate: IModerate: Slight. 
Anselmo ! cutbanks cave. | H | slope. | frost action. 
[| y I l l 1 
Bg*: | | | | | 
Blownout land. | d I i ! ! 
' ' L| 1 
0 1 ' l I I 
Valentine------- -|Severe: IModerate: iModerate: Severe: Moderate: Moderate: 
| cutbanks cave. | slope. | slope. | slope. | slope. | åroughty, 
' 1 I 1 1 1 lo 
[| [| 1 t ٦ i Slope. 
d d | | i | 
BsB--------------- {Slight--------- ¡Moderate: IModerate: Moderate: | Severe: ‘Slight. 
Boelus | | shrink-swell. | shrink-swell. | shrink-swell. | low strength. |! 
I 1 l I 
' £ I 1 1 1 
BsC--------------- iSlight--------- ¡Moderate: ¡Moderate: ¡Moderate: severe: Slight. 
Boelus i y shrink=swell. | shrink-swell. | shrink-swell, | low strength. | 
' 1 I I [| I 
' ' 1 | Slope. I i 
| | | | 
CoD2--------------|Moderate: \Moderate: \Moderate: Severe: ¡Moderate: ¡Moderate: 
Coly | slope. | slope. | slope. | slope. | slope, | slope. 
t 1 I + 1 1 
! 1 i ! i frost action. ! 
I ' + 1 1 
CoF--------------- Severe: Severe: Severe: Severe: Severe: Severe: 
Coly ! slope. | slope. | slope. | slope. | slope. | slope. 
1 ' 
' l 1 1 1 
٭ووں‎ | | | | | | 
Coly------------- ¡Severe: Severe: severe: ¡Severe: ISevere: |Severe: 
| slope. ! slope. ! slope. ! slope. | slope. ! slope. 
I 1 I I 1 1 
Hobbs------------ IModerate: ISevere: ISevere: | Severe: I Severe: ¡Moderate: 
| flooding. | flooding. | flooding. | flooding. | low strength, | flooding. 
| | 1 ! | flooding. ! 
I I 1 1 1 
[i l 1 I I 1 
CuE2*: | | | | | I 
Coly-------- ===== Moderate: IModerate: ¡Moderate: ISevere: ¡Moderate: ¡Moderate: 
| slope. | slope. | slope. | slope. | slope, | Slope. 
I I | | | frost action. | 
| | | | | 
Uly-------------- IModerate: \Moderate: IModerate: Severe: Severe: Moderate: 
! slope. ! slope. ! slope. ! slope. ! low strength. | slope. 
1 上 1 I I ' 
DuB--------------- ¡Severe: iS1light-------- -|Slight---------|Slight----- ----|Slight---------|Moderate: 
Dunday | cutbanks cave. | | | ! ! droughty. 
, 
U 1 1 ' V 1 
DuC---------------|Severe: jSlight--------= iSlight--------- (Moderate: iSlight--------- Moderate: 
Dunday | cutbanks cave. | | ' slope. ! | droughty. 
l 
y I 1 ' I U 
Eb---------------- \Severe: ‘Severe: Severe: Severe: Moderate: Moderate: 
Els | cutbanks cave, flooding. | flooding, | flooding. | wetness, | wetness, 
| wetness. ! | wetness. | I flooding, | droughty. 
| | | | frost action. 
1 I I 1 
1 y I I ' I 


See footnote at end of table. 
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Dwellings 
without 


Dwellings 
with 


Small 
commercial 


Local roads 
and streets 


Soil Survey 


Lawns and 
landscaping 


basements basements buildings 


Els-------------- | Severe: 
| cutbanks 
| wetness. 
i 
i 
Ipage------------ Severe: 
| cutbanks 
1 
1 
Em---------------- ¡Severe: 
Elsmere | cutbanks 
| Wetness. 
' 
| 
EnB*: | 
Elsmere---------- |Severe: 
| cutbanks 
| wetness. 
| 
Ipage------------ ¡Severe: 
| cutbanks 
1 
i 
Ep*: i 
Elsmere---------- ¡Severe: 
| cutbanks 
| wetness. 
| 
H 
Loup-------- -----iSevere: 
| cutbanks 
| wetness. 
i 
[| 
Eu*: I 
Elsmere---------- Severe: 
| cutbanks 
| wetness. 
| 
t 
Selia------------ | Severe 
| cutbanks 
| wetness. 
t 
' 
i 
Fu. I 
Fluvaquents ! 
' 
GfB---------- =---- | Severe: 
Gates | cutbanks 
' 
GfC--------------- Severe: 
Gates | cutbanks 
1 
1 
GfD-------- =-= | Severe: 
Gates | cutbanks 
| 
Gas مر رر‎ ¡Severe: 
Gibbon wetness. 


Severe: 
flooding. 


Slight--------- | 


I“ 
1 
I 
I 
' 
1 I 
{Slight ——À ددے‎ | 
cave. | 
I 
I 
I 
| 
1 
l 
' 


cave,; flooding. 


vere: 
looding. 


MD 


cave, 


Severe: 


cave,¡ flooding. 


vere: 
looding. 


m 


See footnote at end of table. 


Severe: 
flooding, 
wetness. 


Moderate: 
wetness. 


Severe: 
flooding, 
wetness. 


Severe: 
£looding, 
wetness. 


Moderate: 
wetness. 


Severe: 
flooding, 
wetness. 


Severe: 
flooding, 
wetness. 


Severe: 
flooding, 
wetness. 


evere: 
flooding, 
wetness. 


e 
flooding, 
wetness. 


Se 
f 


Se 
f 


vere: 
looding. 


vere: 
looding. 


looding. 


looding, 


wetness. 


Se 
f 


S 


e 
f 


S1 


Mo 
5 


th ® 


vere: 
looding. 


vere: 
looding. 


ight--------- 


derate: 
lope. 


vere: 
looding. 


Moderate: 
wetness, 
flooding, 
frost action. 


Moderate: 
frost action. 


Moderate: 
wetness, 
flooding, 
frost action. 


Moderate: 
wetness, 
flooding, 
frost action. 

¡Moderate: 
frost action. 


Moderate: 
wetness, 
flooding, 
frost action. 


Severe: 
wetness. 


Moderate: 
wetness, 
flooding, 
frost action. 


Moderate: 
wetness, 
flooding, 
frost action. 


Moderate: 
frost action. 


Moderate: 
frost action. 


Moderate: 
slope, 
frost action. 


Severe: 
flooding, 
frost action. 


Moderate: 
wetness, 
droughty. 


Severe: 
droughty. 


Moderate: 
wetness, 
droughty. 


Moderate: 
wetness, 
droughty. 


Severe: 
droughty. 


Moderate: 
wetness, 
droughty. 


Severe: 
wetness. 


Moderate: 
wetness, 
droughty. 


Severe: 
excess sodium. 


Slight. 


Slight. 


Moderate: 
slope. 


Moderate: 
wetness, 
flooding. 


Wheeler County, Nebraska 


i [| I I U 
Soil name aná ! Shallow | Dwellings | Dwellings |! Small | Local roads ! Lawns and 
map symbol | excavations | without | with | commercial | and streets | landscaping 
| 1 basements I basements 1 buildings i i 
I 1 1 1 1 U 
i | | | | | 
HaB---------- -----|Slight--------- IModerate: IModerate: ¡Moderate: ¡Severe: Slight. 
Hall H ' Shrink-swell. | shrink-swell. | shrink-swell. | low strength. | 
l I t 
' ' 1 I I I 
HeB--------------- ¡Severe: iSlight--------- iSlight--------- i S1ight--------- Moderate: ¡Slight. 
Hersh | cutbanks cave.! | | | frost action. |! 
I 1 1 
I t i l I I 
Hk------------- =-=- Moderate: Severe: Severe: Severe: Severe: IModerate: 
Hobbs I flooding. | flooding. | flooding. I flooding. | low strength, | flooding. 
i 1 I I | flooding. I 
i i i i i | 
HtB---------.------|Slight--------- Severe: i Severe: I Severe: f Severe: ISlight. 
Hord | | flooding. ! flooding. | flooding. | low strength. ! 
' ' 
! 1 ' V I U 
م18‎ IgB---------- ¡Severe: iSlight--------- ¡Moderate: ISlight--------- |Moderate: Severe: 
Ipage ! cutbanks cave.! | wetness. H ! frost action. | droughty. 
1 3 I 1 
t t 1 i I I 
LfB--------------- Severe: Moderate: iSevere: ¡Moderate: IModerate: ¡Moderate: 
Libory | cutbanks cave,! wetness. | wetness. | wetness. | wetness. | wetness, 
! wetness. ! H ! ! | droughty. 
t i i I 
i 1 l I ٦ 1 
Ln------ T--------- iSlight--------- ISlight---------!Slight--------- |Slight--------- ¡Severe: ¡Slight. 
Loretto ! I | d | low strength. ! 
[ 1 U 1 
4 t I I I 4 
Lo---------------- Severe: Severe: Severe: | Severe: I Severe: l Severe: 
Loup | cutbanks cave,! flooding, | flooding, | flooding, | wetness. ¦ wetness, 
! wetness. | wetness. | wetness. | wetness. j | 
I I ' ' I 
t 1 t ' t I 
Lr----------------lSevere: ¡Severe: ISevere: Severe: ! Severe: | Severe: 
Loup i Cutbanks cave,! flooding, | flooding, | £looding, i ponding. | ponding. 
i ponding. | ponding. I ponding. ! ponding. H ! 
7 
I 1 I n I t 
Ma----------------lSevere: Severe: | Severe: Severe: Severe: Severe: 
Marlake | cutbanks cave, ponding. | ponding. | ponding. | ponding. i ponding. 
I I U 1 I I 
| ponding. 1 I 1 I 
| | | ! | | 
Nb---------------- |S1light--------- ¡Moderate: ¡Moderate: | Moderate: i Severe: ¡Slight. 
Nimbro | | shrink-swell. | shrink-swell. | shrink-swell. | low strength. | 
I 1 ! 
i 1 ! I I I 
Or------------- ---|Severe: ISevere: iSevere: Severe: Severe: (Moderate: 
Ord i cutbanks cave,! flooding. | flooding, | flooding. | frost action. | wetness. 
| wetness. I | wetness. ! ! ! 
I ' ' 
I ' 1 I 1 [ 
Tn----------------lSevere: (Severe: |Severe: Severe: Severe: Severe 
Tryon | cutbanks cave, flooding, | flooding, | flooding, | wetness. | wetness. 
H wetness. | wetness. | wetness. ! wetness. ! | 
1 
I 1 1 I I I 
Tp---------------- ¡Severe: ISevere: Severe: Severe: Severe: Severe: 
Tryon | cutbanks cave, 1 flooding, | flooding, | flooding, I ponding. | ponding. 
| ponding. | ponding. | ponding. | ponding. | ! 
I l 1 
I 1 I I t 4 
Ts*: | | I | i | 
Tryon----- ------- ISevere: Severe: Severe: | Severe: l Severe: \Severe 
| cutbanks cave, | flooding, | flooding, | flooding, i wetness, | wetness, 
! wetness. | wetness. | wetness. | wetness. | flooding. £looding. 
Li I I t 
t ' I l l I 
Inavale---------- | Severe: | Severe: Severe: Severe: Moderate: IModerate: 
| cutbanks cave. | flooding. | flooding. | flooding. | flooding. droughty. 
i LI t 
1 i I I ' 
UbC--------------- iSlight--------- |Slight--------= ISlight--------- (Moderate: ¡Severe: ¡Slight. 
Uly | slope. | low strength. ! 
I ' 
1 t 
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1 
Soil name and | 
map symbol | 


Shallow 
excavations 


TABLE 12.--BUILDING SITE DEVELOPMENT--Continued 


Dwellings 
without 


Dwellings 
with 


L| 
I Small 
| commercial 


Soil Survey 


Lawns and 
landscaping 


t 
| Local roads 
| aná streets 


i basements basements | buildings | 
I 


UbD2------- ======= Moderate: 
Uly | slope. 
' 
VaB==9 === === 2e2222 ¡Severe: 
Valentine | cutbanks 
VaD--------------- severe: 
Valentine | cutbanks 
I 
VaE--------------- ¡Severe: 
Valentine | cutbanks 
L| 
| 
VaF*: H 
valentine, H 
rolling--------- ¡Severe: 
| cutbanks 
i 
i 
Valentine, hilly-{Severe: 
| cutbanks 
| Slope。 
[| 
VeB--------------- ¡Severe: 
Valentine 1 cutbanks 
' 
VED*: i 
Valentine--------|Severe 
| cutbanks 
M 
' 
Dunday------ -----iSevere: 
| cutbanks 
L| 
I 
VmD* : H 
Valentine-------- ISevere: 
¦ cutbanks 
1 
I 
Els--------------|Severe: 
| cutbanks 
| wetness. 
U 
U 


I 
1 
U 
I 
| 
1 
1 
i 
IModerate: Moderate: 
| slope. slope. 
I 
IS11ght--------- iSlight--------- 
cave. | | 
| | 
IS11ght---------|Slight--------- 
cave. | i 
1 t 
IModerate: IModerate: 
cave. | slope. | slope. 
y 
i | 
t I 
' 1 
[| 1 
| | 
¡Moderate: Moderate: 
cave. | slope. ! slope. 
| | 
¡Severe: ‘Severe: 
cave,| slope. | slope. 
d I 
| 
!slight----- ----ISlight--------- 
cave. ! ۱ 
1 I 
1 I 
| ! 
IS1ight--------- ISlight--------- 
cave. | ! 
' ' 
!S1ight--------- IS1ight--------- 
cave. | H 
' 1 
' I 
| | 
ISlight=-==-===== ISlight--------- 
cave. | H 
| 
ISevere: 1866۰: 
cave,| flooding. | flooding, 
| wetness. 
1 
1 


Moderate: 
slope. 


Severe: 
slope. 


I 
l 
1 
i 
¡Moderate: 


| slope. 


1 
Moderate: 
Slope. 


\Moderate: 
slope. 


| 
! 


i 

' 

Severe: Moderate: 
' low strength. | slope. 

[L| 

ISlight----=-- --IModerate: 
| ! droughty. 
Islight Ann Moderate: 
| | droughty. 
1 1 

\Moderate: Moderate: 
! slope. | droughty, 
| | slope. 

1 L| 

I 1 

I [| 

I ' 

| d 
\Moderate: Moderate: 
| slope. | droughty, 
| ! slope. 

1 t 

\Severe: ‘Severe: 

| slope. | slope. 

| d 

i | 
ISlight--------- IModerate: 
| | droughty. 
| | 
{Slight--------- \Moderate: 
| | droughty. 
1 I 
\Slight----- ----|Moderate: 
| ! droughty. 
! ! 
IS1ight---------iModerate: 
! ! aroughty. 
1 I 
IModerate: IModerate: 
| wetness, | wetness, 
! £looding, ! droughty. 
' [| 

I i 


frost action. 


* See description of the map unit for composition and behavior characteristics of the map unit. 


Wheeler County, Nebraska 


TABLE 13.--SANITARY FACILITIES 


[Some terms that describe restrictive soil features are defined in the Glossary. 
Absence of an entry indicates that the soil was not rated. 


"slight," "good," and other terms. 


The 


information in this table indicates the dominant soil condition but does not eliminate the need for 


onsite investigation] 
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See text for definitions of 


Soil name and 


| Septic tank 
map symbol I 

t 

I 


Trench 
sanitary 


Sewage lagoon 
areas 


Area 
sanitary 


Daily cover 
for landfill 


fields landfill landfill 
t n AA A A 
| 


[| 
t 
t 
absorption | 
1 
1 
| 
1 


t 
i ' 
An, AnC------------- {Slight----------- ¡Severe: ¡Severe: 
Anselmo | | seepage. | seepage, 
| ! | too sandy. 
i i i 
Bg*: | | | 
Blownout land. I | | 
I 1 ٦ 
I 1 I 
Valentine----------!Severe: ¡Severe: ¡Severe: 
| poor filter. | seepage, | seepage, 
| ¦ slope. | too sandy. 
I 
I I t 
BsB----------------- iSlight-----------|Moderate: iSlight-------- ===| 
Boelus H ! seepage. d 
1 I I 
l 1 I 
BsC-----------------|8light----------- Moderate: |S1ight--------- 
Boelus | i slope. I 
I 1 ' 
1 ' I 
CoD2---------------- iModerate: ¡Severe: ¡Moderate: 
Coly ! slope. ! slope. ! slope. 
' اص‎ 1 
CoF---------- mm ‘Severe: \Severe: ISevere: 
Coly | slope. | slope. | Slope. 
[| ' 
U I ' 
CpG*: ! i ' 
Coly--------------- ¡Severe: Severe: i Severe: 
| slope. | Slope。 | Slope。 
I ' 1 
Hobbs-------------- Severe: I Severe: l Severe: 
| flooding. | flooding. i flooding. 
1 I 1 
CuE2*: | | | 
Coly---------- ===== Moderate: [Severe: ¡Moderate: 
| slope. | slope. | slope. 
I U ' 
I ' y 
Uly---------------- ¡Moderate: ¡Severe: ¡Moderate: 
| slope. | slope. | slope. 
t 1 
I 1 t 
DuB, DuC------- -----lSevere: \Severe: |Severe: 
Dunday | poor filter. | seepage. | seepage, 
H | | too sandy. 
' 1 1 
[| 1 1 
Erre نج‎ ¡Severe: ¡Severe: ¡Severe: 
Els | wetness, | seepage, | seepage, 
| poor filter. | wetness. | wetness, 
i | | too sandy. 
U 4 l 
t I i 
EfB*: i i | 
Els---------------- | Severe: i Severe: | Severe: 
| wetness, | seepage, | seepage, 
| poor filter. | wetness. | wetness, 
I H | too sandy. 
l ' l 
1 t I 


See footnote at end of table. 


Severe: 
seepage. 


Moderate: 
slope. 


Moderate: 
slope. 


Severe: 
seepage. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage, 
wetness. 


Poor: 
seepage, 
too sandy. 


Poor: 


seepage, 
too sandy. 


Good. 


Fair: 
too clayey. 


Fair: 
slope. 


Fair: 
slope. 


Poor: 
seepage, 
too sandy. 


Poor: 
seepage, 
too sandy. 


Poor: 
seepage, 
too sandy. 
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Soil name and 
map symbol 


TABLE 13.--SANITARY FACILITIES--Continued 


' ' 
| Septic tank į 
| absorption H 

t 


Sewage lagoon 
areas 


Trench 
sanitary 
landfill 


sanitary 


[| 

! Area 

I 

I landfill 


Soil Survey 


1 
| Daily cover 
! for landfill 


i fields i | ! | 


Elsmere 


EnB*: 
Elsmere----- mo” 


Loup----------- meme 


Eu*: 
Elsmere------------ 


Fluvaquents 


GEB, DEC 
Gates 


Gk------------- === 
Gibbon 


I 

I 

l 

۱ 
I Severe: l Severe: 
! wetness, | seepage, 
| poor filter. ' wetness. 
U 
| | 
ISevere: Severe: 
| wetness, | wetness, 
! poor filter. ! seepage. 
| | 
t ' 
| | 
¡Severe: Severe: 
| wetness, | wetness, 
| poor filter。 | seepage。 
| | 
| Severe: | Severe: 
| wetness, | seepage, 
| poor filter. | wetness. 
| 
i 1 
1 l 
| | 
Severe: Severe: 
| wetness, | wetness, 
i poor filter. i seepage. 
| | 
ISevere: Severe: 
| wetness, ¦ seepage, 
| poor filter. | wetness. 
| | 
t 1 
4 1 
| | 
I Severe: I Severe: 
| wetness, | wetness, 
! poor filter. ! seepage. 
| | 
| Severe: | Severe: 
| wetness, ! seepage, 
I poor filter. | wetness. 
| i 
1 1 
I t 
U 1 
' I 
' ' 
U t 
i i 
IS1ight----------- | Severe: 
| | seepage。 
1 1 
IModerate: (Severe: 
| slope. | seepage, 
! ! slope. 
i I 
ISevere: ISevere: 
! flooding, ! seepaqe, 
| wetness. | flooding, 
| | wetness. 
I 1 
I I 
IS1ight----------- ISevere: 

¦ seepage. 


See footnote at end of table. 


Severe: 
seepage, 
wetness, 
too sandy. 


Severe: 
seepage, 
wetness, 
too sandy. 


Severe: 
seepage, 
wetness, 
too sandy. 


Severe: 
seepage, 
wetness, 
too sandy. 


Severe: 
seepage, 
wetness, 
too sandy. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage, 
wetness, 
too sandy. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
flooding, 
seepage, 
wetness. 


Severe: 
seepage. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage, 
wetness. 


seepage, 
wetness. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
flooding, 
seepage, 


1 
' 
' 
' 
1 
I 
' 
1 
I 
1 
I 
4 
I 
I 
I 
' 
1 
' 
1 
i 
I 
1 
1 
t 
l 
' 
I 
[| 
1 
1 
1 
[| 
1 
L| 
1 
l 
٦ 
t 
[| 
' 
1 
i 
1 
I 
' 
' 
i 
' 
' 
t 
' 
' 
I 
I 
I 
' 
[| 
t 
t 
\Severe: 
' 
I 
' 
I 
i 
1 
I 
' 
I 
l 
I 
1 
I 
I 
I 
I 
1 
I 
I 
i 
1 
I 
[i 
1 
I 
1 
I 
I 
i 
l 
I 
I 
U 
1 
I 
I 
I 
I 
[| 
1 
I 
| 
1 
I 
1 
U 
1 
1 
1 
H 
l 
' 
[| 
1 
1 
| wetness. 
1 
1 
' 
1 
1 
l 
t 
1 


or: 
eepage, 
00 sandy. 


ano 


Poor: 
seepage, 
too sandy. 


Poor: 
seepage, 
too sandy. 


or: 
eepage, 
00 sandy. 


cano 


seepage, 
too sandy, 
wetness. 


seepage, 
too sandy. 


Poor: 
seepage, 
too sandy, 


I 

I 

I 

I 

I 

i 

1 

1 

1 

I 

I 

I 

I 

1 

I 

1 

l 

' 

' 

' 

4 

I 

I 

' 

I 

' 

1 

I 

1 

٦ 

Í 

I 

I 

t 

4 

I 

I 

1 

I 

I 

I 

I 

1 

I 

1 

I 

I 

I 

I 

I 

I 

U 

1 

' 

i 

U 

l 

I 

I 
IPoor: 
I 

1 

I 

1 

1 

I 

I 

1 

I 

1 

1 

I 

t 

| 

1 

1 

I 

I 

1 

1 

1 

1 

t 

1 

| 

| excess sodium. 
I 
t 
I 
I 
' 
1 
t 
I 
1 
I 
1 
I 
1 
I 
l 
I 
t 
I 
i 
1 
1 
[ 
I 
1 
1 
1 
[| 
I 
1 
I 
I 
I 


\Pair: 
| too clayey. 


Wheeler County, Nebraska 


TABLE 13.--SANITARY FACILITIES--Continued 


165 


Soil name and Septic tank 


1 
1 
absorption | 


Sewage lagoon 
areas 


Trench 


sanitary 
landfi11 


Area 
sanitary 


Daily cover. 
for landfill 


fields | | landfill 


1 
' 
U 
map symbol | 
1 
1 


HeB---------- ======= ISlight----===---= ISevere: 
Hersh | | seepage. 
' I 
Hk------------------ | Severe: | Severe: 
Hobbs | flooding. | £looding. 
' I 
HtB----------------- Moderate: Moderate: 
Horá | flooding. | seepage, 
! | slope. 
I 
' I 
IfB, IgB---------- ~-{Severe: \Severe: 
Ipage | wetness, | seepage, 
| poor filter. ! wetness. 
| | 
LfB----------------- Severe: Severe: 
Libory | wetness, | seepage, 
| poor filter. ! wetness. 
t 1 
Ln------ T----------- ISlight----------- Severe: 
Loretto H | seepage. 
1 t 
Lo------------------ ¡Severe: ¡Severe: 
Loup | wetness, | seepage, 
' poor filter. | wetness. 
I 
| | 
Lre---------- o ¡Severe: Severe: 
Loup | ponding, | seepage, 
| poor filter. | ponding. 
l 
| | 
Ma------------------ ¡Severe: ¡Severe: 
Marlake | ponding, | seepage, 
poor filter. | ponding. 
L| 
| | 
Nb----7------- cnn ¡Moderate: ¡Moderate: 
Nimbro | percs slowly. 1 seepage. 
l 
' 1 
Or------------------ ¡Severe: ¡Severe: 
Ord | wetness, | seepage, 
| poor filter. | wetness. 
1 
1 ' 
نی‎ w ¡Severe: ¡Severe: 
Tryon | wetness, | seepage, 
| poor filter. ! wetness. 
I 
| | 
Tp------------------ ¡Severe: ¡Severe: 
Tryon | ponding, | seepage, 
| poor filter. | ponding. 
i 
I l 
I t 
Ts*: I | 
Tryon-------------- Severe: | Severe: 
| flooding, | seepage, 
| wetness, | flooding, 
| poor filter. | wetness 。 
I 
I l 


See footnote at end of table. 


Severe: 
seepage. 


Severe: 
flooding. 


Moderate: 
flooding. 


Severe: 
seepage, 
wetness, 
too sandy. 


Severe: 
wetness. 


Severe: 
seepage. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage, 
ponding, 
too sandy. 


Severe: 
seepage, 
ponding, 
too sandy. 


Moderate: 
too clayey. 


Severe: 
seepage, 
wetness. 


Severe: 
Seepage, 
wetness. 


Severe: 
seepage, 
ponding, 
too sandy. 


Severe: 
flooding, 
seepage, 
wetness. 


Severe: 
Seepage. 


Severe: 
flooding. 


Moderate: 
flooding. 


Severe: 
seepage, 
wetness. 


eepage. 


eepage, 
wetness. 


Severe: 
seepage, 
ponding. 


Severe: 
seepage, 
ponding. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage, 
ponding. 


seepage, 
wetness. 


Fair: 
too clayey. 


eepage, 
oo sandy. 


ru 


I 
1 
l 
' 
1 
U 
t 
1 
I 
[L| 
1 
1 
1 
I 
1 
1 
I 
t 
1 
t 
t 
[| 
' 
1 
I 
' 
I 
I 
1 
[| 
i 
1 
I 
l 
1 
I 
1 
I 
! 
Fair: 
| too clayey, 
| wetness. 
I 
I 
U 
I 
I 
I 
1 
' 
U 
I 
1 
1 
t 
I 
t 
I 
1 
I 
! 
' 
1 
I 
I 
l 
1 
I 
1 
' 
1 
I 
1 
lI 
' 
I 
I 
U 
I 
I 


ir: 
oo clayey. 


C D 


Poor: 
seepage, 
too sandy, 
wetness. 


Poor: 
seepage, 
too sandy, 
ponding. 


Poor: 
seepage, 
too sandy, 
ponding. 


Poor: 
seepage, 
too sandy. 


Poor: 
seepage, 
too sandy, 
wetness. 


Poor: 
seepage, 
too sandy, 
ponding. 


Poor: 
seepage, 
too sandy, 
wetness. 
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TABLE 13.--SANITARY FACILITIES--Continued 


Soil Survey 


t ' 1 
Soil name and ! Septic tank | Sewage lagoon | Trench | Area | Daily cover 
map symbol | absorption 1 areas H sanitary H sanitary | for landfill 
| fields | | landfill | landfill | 
I 1 V ' 1 
| | | | | 
Ts*: | I ! ! | 
Inavale-------- ----|Severe: Severe: Severe: ISevere: Poor: 
| poor filter. | seepage. | seepage, | seepage. | too sandy, 
| ! | too sandy. | | seepage。 
l I I 
UbC----------------- IS1ight-----------jModerate: ISlight----------- IS1ight----------- ! Good. 
Uly | | seepage, ' d i 
| y slope. i i I 
i i ' d | 
UbD2---------------- ¡Moderate: severe: {Moderate (Moderate: \Fair: 
Uly ! slope. ! slope. ! slope. | slope. | slope. 
1 
I i 3 1 1 
VaB, VaD------- -2---|Severe: ISevere: Severe: Severe: Poor: 
Valentine | poor filter. ¦ seepage. ¦ seepage, ¦ seepage. | seepage, 
| | ! too sandy. ! ! too sandy. 
I I 
Va E in ed |Severe: | Severe: (Severe: ISevere: poor: 
Valentine | poor filter. | seepage, | seepage, | seepage. | seepage, 
H ! slope. ! too sandy. ! | too sandy. 
' 
1 1 1 y y 
VaF*: | i i | ' 
Valentine, rolling- Severe: ISevere: 1Severe: ISevere: |Poor: 
¦ poor filter. | seepage, | seepage, | seepage. | seepage, 
| | slope. | too sandy. ! ! too sandy. 
1 ' I 1 ' 
Valentine, hilly---ISevere: ISevere: ISevere: ISevere: | Poor: 
! poor filter, | seepage, | seepage, | seepage, | seepage, 
f slope. | slope. | slope, | slope. | too sandy, 
i | | too sandy. | | slope. 
t I I 
VeB---------------- -|Severe: iSevere: ISevere: Severe: Poor: 
Valentine ! poor filter. | seepage. | seepage, | seepage. | seepage, 
] ! | too sandy. | ! too sandy. 
t I I I I 
VED*: i ' i | i 
Valentine---------- ¡Severe: ISevere: Severe: ISevere: l Poor: 
| poor filter. | seepage. | seepage, | seepage. | seepage, 
! ! ! too sandy. ! ! too sandy. 
I I I 1 1 
Dunday-------------|Severe: Severe: Severe: iSevere: | Poor: 
| poor filter. | seepage. | seepage, | seepage. | seepage, 
| ! ! too sandy. ! | too sandy, 
I I t t 
VmD*: | | ' ' i 
Valentine---------- ISevere: Severe: Severe: ¡Severe: IPoor: 
| poor filter. | seepage. | seepage, | seepage. | seepage, 
| | | too sandy. | ! too sandy. 
l I I I 1 
£1s------ ---------- 1Severe: \Severe: ¡Severe: Severe: Poor: 
| wetness, ¦ seepage, ¦ seepage, | seepage, ¦ seepage, 
| poor filter. | wetness. ¦ wetness, | wetness. | too sandy. 
| | ! too sandy. ! ! 


* See description of the map unit for composition and behavior characteristics of the map unit. 


Wheeler County, Nebraska 


TABLE 14.--CONSTRUCTION MATERIALS 


[Some terms that describe restrictive soil features are defined in the Glossary. 


"good," "fair, 


and other terms. 


onsite investigation] 


Soil name and 
map symbol 


U 
1 
1 
An, AnC--------------- eee == - Probable 
Anselmo I i 
' 1 
Bg*: ! ! 
Blownout land. H | 
1 1 
Valentine------------ (Good----------------- | Probable---------- 
1 t 
i i 
' I 
' i 
BsB, BsC-------------- {Poors | Improbable: 
Boelus | low strength. | excess fines. 
' ' 
' ' 
CoD2------------------ 1Good----------------- | Improbable: 
Coly l | excess fines. 
1 ' 
CoF------------------- Fair: i Improbable: 
Coly ' slope. ! excess fines. 
CpG*: | i 
Coly----------------- iPoor: ¡Improbable: 
| slope. i excess fines. 
I ' 
Hobbs---------------- |Poor: ¡Improbable: 
! low strength. ! excess fines. 
CuE2*: | i 
Coly---4------------- (Good----------------- ¡Improbable: 
i | excess fines. 
1 V 
1 t 
Uly-----===========m= Poor: Improbable: 
| low strength. ! excess fines. 
[| 
I 1 
DuB, DuC-------------- |1Good-------------~~-- ¡Probable========== 
Dunday ! ! 
1 i 
Eb------------------- -|Fair: |Probable---------- 
Els | wetness. i 
i | 
| | 
E£B*: l I 
Els------------------ ¡Fatr: iProbable------ T------ 
! wetness. ! 
U 
[| [| 
Ipage---------------- ¡Good EE ¡Probable ========== 
| | 
Em---------------- - Fair: !Probable---------- 
Elsmere | wetness. | 
' 
EnB*: ! ! 
Elsmere-------------- ¡Fair: | Probable------ sgena 
| wetness. | 
i 


Roadf111 


See footnote at end of table. 


I 
\ Gravel 
I 
1 
l 


| Improbable: 
too sandy. 


Improbable: 
too sandy. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


l 
I 
l 
1 
1 
I 
I 
I 
U 
I 
I 
1 
I 
| 
1 
1 
ا‎ 
U 
1 
I 
7 
l 
1 
' 
' 
l 
I 
[i 
' 
1 
' 
I 
| Improbable: 
[| 
L| 
1 
t 
U 
' 
1 
' 
1 
1 
I 
1 
I 
D 
اص‎ 
I 
I 
' 
' 
' 
a 
' 
l 
| 
| Improbable: 
¦ excess fines. 
L| 

I 
¡Improbable: 
| too sandy. 


i 
| Improbable: 
too sandy. 


| Improbable: 
1 too sandy. 
I 
I 
| Improbable: 
! too sandy. 
1 
| Improbable: 
too sandy. 


1 
1 
1 
1 
| 
| Improbable: 
| too sandy. 
| 
t 


Topsoil 


ka 


airs 
thin layer. 


Poor: 
area reclaim, 
too sandy. 


Fair: 


Fair: 


Fair: 
too sandy, 
small stones. 


Poor: 


0 
area reclaim. 
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See text for definitions of 
Absence of an entry indicates that the soil was not rated. The 
information in this table indicates the dominant soil condition but does not eliminate the need for 
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Soil name aná 
map symbol 


EnB*: 


Ipage---------------- 


Ep*: 


Elsmere--------- 


Eu*: 


Fu. 
Fluvaquents 


GEB, GfC---------- 


Gates 


TABLE 14.--CONSTRUCTION MATERIALS--Continued 


I 
! Roadfill 
I 
I 


IFair: 
H wetness. 


1 
Poor: 
wetness. 


Fair: 


1 
1 
I 
' 
' 
I 
I 
I 
U 
i 
| wetness. 
I 

I 


Fair: 
wetness. 


wetness. 


Poor: 
í low strength. 


| low strength. 
1 

IPoor: 

| low strength. 


low strength. 


See footnote at end of table. 


!Good------------ 


| Probable-------- 


Improbable: 
excess fines. 


| Improbable: 
| excess fines. 


Improbable: 
excess fines. 


| Improbable: 
excess fines. 


| Improbable: 
excess fines. 


Improbable: 
excess fines. 


Probable-------- 


excess fines. 


Improbable: 
excess flnes. 


Probable------ ERE 


U 
V 
! 
l 
1 
1 
1 
1 
l 
1 
l 
U 
i 
1 
1 
' 
I 
I 
I 
1 
1 
I 
| Improbable: 
[| 
1 
1 
I 
i 
i 
I 
I 
I 
1 
I 
' 
' 
I 
! 
' 
i 


Gravel 


Improbable: 
too sandy. 


| Improbable: 
| too sandy. 


I 
| Improbable: 
too sandy. 


' 
1 
1 
' 
' 
' 
i 
¡Improbable: 
| too sandy. 


| Improbable: 
too sandy. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


probable: 


m 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
too sandy. 


Improbable: 
too sandy. 


Improbable: 
excess fines. 


I 
I 
t 
t 
I 
I 
I 
I 
1 
1 
[| 
i 
I 
I 
I 
I 
I 
i 
1 
' 
U 
' 
' 
اص‎ 
H 
[i 
I 
l 
I 
1 
1 
t 
I 
I 
1 
I 
Jet 
4 
i 
I 
1 
I 
t 
U 
y 
1 
U 
1 
I 
I 
1 
1 
l 
I 
I 
4 
1 
1 
! 
I 
t 
l 
1 
1 
I 
1 
[| 
1 
1 
1 
| Improbable: 

¦ excess fines. 
i 
I 

| Improbable: 


| too sandy. 
! 
I 
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Topsoil 


Fair: 
too sandy. 


rea reclaim. 


o 
thin layer, 
wetness. 


Poor: 
area reclaim. 
Poor: 


excess sodium, 
area reclaim. 


Good. 


$ 
å 


Poor: 
too sandy. 


Fair: 
too sandy. 


Fair: 
too sandy. 


a 
o 
o 
e 
. 


Poor: 
thin layer, 
wetness. 


Q 
o 

o 

O 
٠ 
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TABLE 14.--CONSTRUCTION MATERIALS--Continued 


1 
Soil name and | 
map symbol | 


I 
Lr------------------4-- ¡Poor: 
Loup | wetness. 
| 
Ma-------------------- Poor: 
Mar lake | wetness. 
| 
Nb-------------------- iPoor: 
Nimbro I low strength. 
1 
I 
Or-------- مس جج‎ EE (Fair: 
Ord ! wetness. 
1 
Tn-------------------- Poor: 
Tryon | wetness. 
4 
Tp-------------------- (Poor: 
Tryon | wetness. 
! 
U 
Ts*: | 
Tryon---------------- |Poor: 
| wetness. 
1 
Inavale-------------- )Good-------------- 
| 
UbC------------------- iPoor: 
Uly | low strength. 
I 
t 
UbDp2------ A ----0-- ¡Poor: 
Uly | low strength. 
I 
1 
VaB, VaD, VaE--------- IGood-------------- 
Valentine | 
| 
VaF*: | 
Valentine, rolling---|Good------ T------- 
I 
' 
1 
| 
Valentine, hilly----- l Poor: 
¦ slope. 
' 
' 
' 
d 
VeB--------- ----------lGood-------------- 
Valentine ! 
I 
V£D*: | 
Valentine------------ ¡Good س س ست تت تت‎ 
1 


See footnote at end of table. 


Roadfill 


Improbable: 
thin layer. 


Probable---------- “22 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Probable------------- 


Probable------------- 


Probable------------- 


Gravel 


probable: 
oo sandy. 


etg 


| Improbable: 
| too sandy. 


Improbable: 


t 
I 
' 
i 
I 
I 
I 
| excess fines. 
' 


' 
| Improbable: 
too sandy. 


I 
l 
i 
| Improbable: 
| too sandy. 
' 
' 


¡Improbable: 
too sandy. 


| Improbable: 
| too sandy. 


1 
| Improbable: 
too sandy. 


I 

1 

| 

| Improbable: 

| excess fines. 
I 

¡Improbable: 

| excess fines. 
1 


[| 
¡Improbable: 
too sandy. 


| Improbable: 
too sandy. 


| Improbable: 
too sandy. 


| Improbable: 
too sandy. 


l Improbable: 
| too sandy. 
[| 


' 
{Improbable: 
too sandy. 
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Topsoil 


Poor: 
thin layer, 
wetness. 


Poor: 
thin layer, 
wetness. 


Good. 


l 
4 
[| 
l 
1 
t 
U 
U 
t 
t 
[| 
1 
1 
I 
I 
I 
1 
I 
I 
I 
U 
I 
I 
' 
' 
(Fair: 
| thin layer. 
I 
1 
¡Poor : 
| Wetness. 
1 
[| 
IPoor: تد‎ 
small stones, 
wetness. 


Poor: 
wetness. 
Poor: 
too sandy. 


Poor: 
area reclaim, 
too sandy. 


Poor: 
area reclaim, 
too sandy. 


Poor: 
area reclaim, 
too sandy, 
slope. 


Poor: 
area reclaim. 


Poor: 
area reclaim. 


Poor: 


I 
I 
I 
' 
I 
I 
I 
I 
I 
1 
t 
1 
1 
t 
1 
1 
I 
£ 
1 
l 
t 
t 
[ 
1 
t 
U 
1 
1 
上 
l 
1 
I 
1 
1 
I 
1 
上 
I 
1 
l 
U 
t 
f 
t 
1 
1 
l 
l 
l 
1 
I 
l 
I 
t 
I 
I 
I 
I 
' 
l 
I 
I 
t 
Li 
U 
1 
' 
I 
I 
i 
V 
D 
1 
I 
۱ 
| thin layer. 
' 
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TABLE 14.--CONSTRUCTION MATERIALS--Continued 


4 1 I I 
Soil name and | Roadfill i Sand | Gravel | Topsoil 
map symbol | | | | 
a A EEE ا‎ 
1 ' U [ 
' 1 1 1 
U 1 1 i 
VmD*: ! ! | | 
Valentine------------lGood----------------- I Probable-=========== -|Improbable: l Poor: 
| | | too sandy. | area reclaim, 
! ! ! ! too sandy. 
1 I 1 I 
Els------------------ Fair: |Probable------------- | Improbable: Poor: 
! | | too sandy. | too sandy. 


! wetness. 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 15.--WATER MANAGEMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"moderate" and "severe." Absence of an entry indicates that the soil was not evaluated. The information in 
this table indicates the dominant soil condition but does not eliminate the need for onsite investigation] 


T Limitations for-- T 


H Features affecting-- 
Soil name and Pond T Embankments, | T H Terraces T 
t 


y I I 
map symbol reservoir | dikes, and | Drainage | Irrigation | and I Grassed 
! areas | levees | ۱ | diversions | _ waterways 
1 ' I 1 1 i 
| | | | | | 
An---------------- Í Severe: | severe: ‘Deep to water |Favorable------ {Too sandy, Favorable. 
Anselmo ¦ seepage. ¦ seepage, I | | soil blowing. | 
| | piping. i | ! | 
| i | | i | 
AnC--------------- Severe: Severe: [Deep to water {Slope-~-------- ¡Too sandy, Favorable. 
Anselmo ¦ seepage. | seepage, 1 | | soil blowing. | 
| | piping. d i | | 
1 ٦ I 1 I 1 
اص‎ [| I I I I 
Bg*: | i ' i | | 
Blownout land. | d | | ' ! 
[| 1 
I ' a U 1 1 
Valentine-------- ISevere: \Severe: ‘Deep to water |Droughty, ¡Slope, Slope, 
| seepage, | seepage, H | fast intake, | too sandy, | droughty. 
| slope. | piping. | | soil blowing. | soil blowing. ! 
' 1 L| 1 ' 
1 1 ' 1 l 
BsBe----2---------- | Moderate: (Severe: {Deep to water {Fast intake, ‘Erodes easily, |Erodes easily. 
Boelus ! seepage. ! plping. 1 | soil blowing. ! soil blowing. ! 
t I 
1 U 1 ' 1 1 
BsC--------------- Moderate: Severe: ¡Deep to water |Slope, lErodes easily, {Erodes easily. 
Boelus | seepage, | piping. | | fast intake, | soil blowing. | 
| slope. i | | soil blowing. | | 
[| 
I I I ' L| 
CoD2, CoF--------- Severe: Severe: Deep to water (Slope, ISlope, ISlope, 
Coly | slope. | piping. ! 1 erodes easily.) erodes easily. i erodes easily. 
1 $ 1 1 
I ' ' ' I 1 
CpG*: | i d d | ' 
Coly------------- Severe: i Severe: IDeep to water Slope, ¡Slope, ¡Slope, 
| slope. | piping. I | erodes easily.| erodes easily. erodes easily. 
' 1 i 1 
i I ' 1 i 1 
Hobbs------------ |Moderate: |Severe: {Deep to water Slope, !Favorable------| Favorable. 
| seepage, | piping. | | flooding. i | 
| Slope. i ' ! ' ! 
i | | | | | 
CuE2*: i d i d d | 
Coly----------- --lSevere: ISevere: ¡Deep to water (Slope, ¡Slope, ¡Slope, 
| slope. | piping. | ! erodes easily.) erodes easily.) erodes easily. 
I I I 
[| 1 1 1 I 1 
Uly-------------- !Severe: !Severe: IDeep to water (|Slope---------- ISlope, ¡Slope, 
| slope. | piping. | i | erodes easily.| erodes easily. 
t 1 I 
i I t I à [I 
DuB, DuC----- === Severe: Severe: ‘Deep to water |Droughty, Too sandy, IDroughty. 
Dunday | seepage. | seepage, | | fast intake, | soil blowing. | 
! ! piping. ! ' soil blowing. | ' 
1 [| ' i L| 
Eb---------------- Severe: Severe: ICutbanks cave |Wetness, iWetness, iDroughty , 
Els | seepage. | seepage, | | droughty, | too sandy, ! rooting depth. 
| | piping, I ! fast intake. ! soil blowing. | 
! | wetness. I | ! | 
1 [| 
1 1 I ' I 
EfB*: | i d ! d ' 
Els-------------- \Severe: \Severe: ¡Cutbanks cave (Wetness, ¡Wetness, iDroughty, 
| seepage. | seepage, | | droughty, | too sandy, | rooting depth. 
| | piping, | | fast intake. | soil blowing. | 
| ! wetness. ! ! ! ! 
1 1 1 ٦ I I 
I 1 I ' 1 t 


See footnote at end of table. 
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TABLE 15.--WATER MANAGEMENT--Continued 


| Limitatlons for-- T Features affecting-- 
Soil name and Pond T Embankments, T T Terraces 


1 
1 
map Symbol | 
1 


I t ' 
reservoir | dikes, and | Drainage | Irrigation | and I Grassed 
| areas | levees | | | diversions | waterways 
| | I | ! 
BEB*: | ! | ! ! 
Ipage------------ ¡Severe: (Severe: ¡Deep to water IDroughty, ¡Too sandy, IDroughty. 
| seepage. | seepage, | | fast intake, | soil blowing. | 
| | piping. ! ! soil blowing. ! ! 
i 1 1 [| 1 I 
Em---------------- \Severe: ‘Severe: ICutbanks cave {Wetness, \Wetness, IDroughty, 
Elsmere | seepage. | seepage, i | droughty, | too sandy, | rooting depth. 
| | piping, | | fast intake. | soil blowing. | 
| | wetness. ! ! H ! 
a | | ! | ! | 
` I 1 I I t I 
Elsmere----------|Severe: ‘Severe: ICutbanks cave {Wetness, IWetness, IDroughty, 
| seepage. | seepage, H | droughty, | too sandy, | rooting depth. 
| | piping, | | fast intake. | soil blowing. | 
i | wetness. ! ! ! ! 
' ' 
' I 1 
Ipage------------ Icevere: ¡Severe: ¡Deep to water IDroughty, ¡Too sandy, IDroughty. 
| seepage. | seepage, i | fast intake, | soil blowing. |! 
۱ I piping. ! ! soil blowing. ! ! 
š ! i ! ! | | 
Ep*: 1 ' I ' i i 
Elsmere---------- Severe: Severe: ICutbanks cave |Wetness, \Wetness, IDroughty , 
| seepage. 1 seepage, p | droughty, | too sandy, | rooting depth. 
| | piping, I I fast intake. | soil blowing. | 
1 | wetness. i | | 1 
i i d i i i 
Loup==---======== Severe: Severe: ICutbanks cave Wetness, ¡Wetness, \Wetness, 
| seepage. ¦ seepage, I | droughty. | too sandy, | droughty. 
[ ‘ piping, I | | soil blowing. | 
! | wetness. | | i i 
d | | | | | 
Eu*: ! ! ! | | | 
Elsmere---------- ‘Severe: Severe: ICutbanks cave |Wetness, |Wetness, IDroughty, 
| seepage. | seepage, | | droughty, | too sandy, | rooting depth. 
I | piping, | | fast intake. | soil blowing. | 
I ! wetness. ! i i ' 
| i ' i | | 
Selia------------ \Severe: ‘Severe: IPercs slowly, |Wetness, \Wetness, {Excess sodium, 
¦ seepage. | seepage, | cutbanks cave.| droughty, | too sandy, | droughty, 
I | piping, | | fast intake. | soil blowing. | percs slowly. 
! | wetness. | | ! ! 
1 i 
1 1 I t 1 l 
Fu. d | | | ' i 
Fluvaquents | | ! ! ! ! 
1 ' l 1 I 1 
GfB-------- ------- ! Severe: Severe: ¡Deep to water ¡Soil blowing, {Erodes easily, Erodes easily. 
Gates ! seepage. ! plping. ! | erodes easily.) soil blowing. | 
' I I t I ' 
GfC--------------- Severe: Severe: ¡Deep to water ¡Soil blowing, {Erodes easily, Erodes easily. 
Gates ¦ seepage. | piping. | | slope, | soil blowing. | 
| | | | erodes easily. | ! 
' 1 I I 1 
G£D--------------- Severe: Severe: {Deep to water {Soil blowing, (Slope, Slope, 
Gates | seepage, | piping. l | slope, | erodes easily,| erodes easily. 
| slope. | | | erodes easily. soil blowing. ! 
1 I 
1 I] i $ 1 I 
Gk---------------- ‘Severe: Severe: Flooding, iWetness, iWetness-------- ¡Favorable. 
Gibbon | seepage. | piping, ! frost action. ! flooding. | | 
| | wetness. | | H ! 
I 1 t 1 i I 
i I i i i i 


See footnote 


at end of table. 


Wheeler County, Nebraska 


See footnote 


at end of table. 


TABLE 15.--NATER MANAGEMENT--Continued 


L 
Soil name and | on H ankments, i H H Terraces 
map symbol | reservoir | dikes, and | Drainage ! Irrigation | and 
| areas 1 levees | I diversions 
l $ I I 1 
| | | i i 
HaB--------------- IModerate: ¡Moderate: Deep to water |Favorable------(Erodes easily 
Hall ' seepage. ! thin layer. | | ' 
I 1 [| ' 
HeB--------------- l Severe: l Severe: ‘Deep to water {Soil blowing---|Soil blowing--- 
Hersh ' seepage. ! piping. ! ! ! 
i I I 4 
Hk---------------- ¡Moderate: ISevere: ¡Deep to water |Flooding------- |Favorable------ 
Hobbs ' seepage. ! piping. | | ! 
1 ' y ' 1 
HtB--------------- ! Moderate: IModerate: Deep to water |Favorable------|Favorable------ 
Hord ! seepage. ' piping. ! ! | 
1 D i l t 
IfB, IgB----------|Severe: ISevere: 'Deep to water ¡Droughty, ¡Too sandy, 
Ipage | seepage. | seepage, | 1 fast intake, | soil blowing. 
! ! piping. ! ! soil blowing. ! 
I I I 1 
LfB--------------- Isevere: ‘Severe: I Favorable--=--- IWetness, 'Erodes easily, 
Libory | seepage. | piping. H | droughty, | wetness, 
| | | I fast intake. ! soil blowing. 
1 I ' t 1 
Ln---------------- |Severe: \Moderate: ‘Deep to water |Favorable----- -|Favorable------ 
Loretto | seepage. | piping. | | | 
I l l ' ' 
Lo---------2-------|Severe: ISevere: 'Cutbanks cave {Wetness, IWetness, 
Loup | seepage. | seepage, | ! droughty. | too sandy, 
i | piping, I I ! soil blowing. 
I | wetness. I H ۱ 
d | i | d 
Lr---------------- Severe: Severe: |Ponding, ¡Ponding, ۲7۰ 
Loup | seepage. ¦ seepage, ! cutbanks cave.| droughty. | too sandy. 
| EE | | 
| E ! | | 
Ma---------------- ‘Severe: Severe: \Ponding, ¡Ponding, ¡Ponding, 
Marlake | seepage. ¦ seepage, ! cutbanks cave.| droughty, | too sandy, 
| | piping, | ! fast intake. | soil blowing. 
| ! ponding. ' ! | 
1 1 l [| 
Nb---------------- IModerate: ‘Moderate: ‘Deep to water |Favorable----=-|Favorable------ 
Nimbro ! seepaqe. i piping. ' ! | 
1 ' ' اص‎ 
Or---------- ------lSevere: ‘Severe: Frost action, jWetness-------- IWetness, 
Ord | seepage. | seepage, 1 cutbanks cave. | | too sandy. 
| | piping, | | | 
| | wetness. | ! ! 
U t 1 U 
Tn---------------- ISevere: Severe: ICutbanks cave ` (Wetness, ¡Wetness, 
Tryon | seepage. | seepage, i | droughty, | too sandy. 
i | piping, I I fast intake. | 
| | wetness. i ! ' 
1 I 1 1 
Tp---------------- |Severe: ¡Severe: ¡Ponding, ¡Ponding, |Ponding, 
Tryon ! seepage. | seepage, 1 cutbanks cave.| droughty, | too sandy. 
H | piping, | I fast intake. | 
' y ponding. | | | 
i i ' | ' 
Ts*: I I ! I ! 
Tryon------------ \Severe: ISevere: ‘Flooding, IWetness, IWetness, 
| seepage. | seepage, ! cutbanks cave.| droughty, | too sandy. 
H | piping, | 1 fast intake. | 
1 I wetness. i | | 
1 1 1 1 I 
I D ' I i 
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Grassed 
waterways 


' 

1 

$ 

1 

1 

I 

[ 

| Erodes easily. 
| 

l Favorable. 
1 

t 

' 


1 
‘Favorable. 


¡Favorable. 


Droughty. 


Erodes easily, 
droughty. 


Favorable. 


Wetness, 
droughty. 


Wetness, 
droughty. 


Wetness, 
droughty. 


iFavorable. 


Rooting depth. 


Wetness, 
droughty. 


Wetness, 
droughty. 


Wetness, 


roughty. 


ao 
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TABLE 15.--WATER MANAGEMENT--Continued 


T Limitations for-- T Features attecting-- 
Soil name and Pond T Embankments, | T H Terraces T 


1 
1 
map symbol ! reservolr | dikes, and 


D 
rt 
m 
= 
2 
Q 
o 


U 
Irrigation I and H Grassed 
i areas | levees | | diversions | waterways 
| | | I i | 
[| ' ' l I 1 
Ts: | | | ! ! | 
Inavale--------- -|Severe: l Severe: ¡Deep to water ¡Droughty, ¡Too sandy, IDroughty. 
| seepage. | seepage, i | fast intake, | soil blowing. | 
| | piping. | ! soil blowing. | | 
1 ' 
1 I ٦ 1 1 1 
UbC--------------- IModerate: Severe: ¡Deep to water {Slope---------- lErodes easily Erodes easily. 
Uly | Seepage, | piping. | | | | 
! slope. | i | i i 
d | i ' d | 
UbD2--------- -----|Severe: Severe: ¡Deep to water |Slopec--------- Slope, Slope, 
Uly | slope. | piping. | | | erodes easily. erodes easily. 
I ' ' 
[ [| 1 ٦ 1 
VaB, VaD---------- ¡Severe: ¡Severe: (Deep to water |Droughty, {Too sandy, IDroughty. 
Valentine | seepage. | seepage, ! ! fast intake, | soil blowing. | 
| | piping. | | soil blowing. | | 
1 r ' I 
D l I I ' 
VaE--------------- ¡Severe: ISevere: ¡Deep to water [Droughty, Slope, Slope, 
Valentine | seepage, | seepage, i | fast intake, | too sandy, | droughty. 
| slope. | piping. ! I soil blowing. | soil blowing. | 
1 ' ' ) 
I I I U à I 
VaF*: i ' | d d i 
Valentine, | | | I i | 
rolling--------- |Severe: |Severe: ¡Deep to water |Droughty, ¡Slope, Slope, 
¦ seepage, ¦ seepage, I | fast intake, | too sandy, | droughty. 
i slope. | piping. | | soil blowing. | soil blowing. ! 
' | 1 1 
Valentine, hilly-|Severe: Severe: ¡Deep to water {Droughty, ISlope, ISlope, 
¦ seepage, | seepage, | | fast intake, | too sandy, | droughty. 
¦ slope. | piping. | | soil blowing. ' soil blowing. | 
I 1 
I 1 I 1 V 1 
VeB--------------- ¡Severe: Severe: ¡Deep to water {Droughty, ¡Too sandy, IDroughty. 
Valentine | seepage. | seepage, | | fast intake, | soil blowing. | 
| | piping. | | soil blowing. | ! 
I 1 ' 
I 1 1 4 1 1 
VED*: d ' | i d i 
Valentine-------- | Severe: \Severe: {Deep to water |Droughty, {Too sandy, IDroughty. 
| seepage. | seepage, | | fast intake, | soil blowing. | 
d | piping. ! ! soil blowing. ! ! 
' ' ' 
L I I 1 ٦ 1 
Dunday----------- l Severe: I Severe: ¡Deep to water |Droughty, ¡Too sandy, ¡Droughty. 
| seepage. | seepage, I | fast intake, | soil blowing. ! 
I | piping. | | soil blowing. ! ! 
l 
I 1 I“ 1 1 I 
VmD*: | | i H i i 
Valentine-------- iSevere: ¡Severe: ¡Deep to water {Droughty, ¡Too sandy, ¡Droughty. 
| seepage. | seepage, H j fast intake, | soil blowing. | 
| | piping. ! ! soil blowing. ! | 
1 
1 1 I t I t 
Els-------------- iSevere: ¡Severe: ¡Cutbanks cave |Wetness, ¡Wetness, ¡Droughty, 
| seepage. | seepage, I | droughty, | too sandy, | rooting depth. 
| | piping, i ! fast intake. | soil blowing. | 
| | wetness. ! ! | ' 
٦ 1 


* See descriptlon of the map unit for composition and behavior characteristlcs of the map unit. 
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TABLE 16.--ENGINEERING INDEX PROPERTIES 


Absence of an entry indicates that data were not estimated] 


[The symbol < means less than; > means more than. 


> 
LEE n a vm o o om m O nu mn 
N تو‎ ~ ~ ™ Va) da n a ہے ہے بہ‎ AN ei ہے‎ doa ہم‎ 
duna ' ' ' Ë e D Ë 1 [ ' J 5 1 Lt [ D ' 1 ' 
na e e e Qu o e N N N N nu [2] e cwm m 
ہہ لھ یم‎ z 
"Oa e o o Kal o wn on o Hal oo o 
ا ہے ہے‎ um um ' ' o o + = + m + m xu * m LA F 
BS DI e N N ' 1 C a ' 1 1 1 I 1 Lt 1 1 tt 1 
v v v ' ' vv o o S o O o ما ما‎ o o mm N 
SE? mM m N یہ‎ N N Na N AN NN AN 
سے سے سے سا سس سا سے‎ gr 
Ka tm DA N Q n Val eo o eo e o e oo o o oo o 
o v 0 + N A مم‎ m ہے‎ ch == ہے‎ a ch ہم ہے ہے ہم ہے ہے ہے‎ 
o 1 1 1 1 1 ' I 1 1 1 D 1 1 na 1 D 14 1 
o o uy N N N o o O o nm Don no mm Ww mm N 
Gate mm ہے‎ ei ei œ 0 © o o o oa o o DRA یج‎ 
vot o o o o o o e e e e e eo o oo o o 
Qu e e o 0 eo ° eo o o e ° e e oo o o 
goj o = å ہہ ہے ہے‎ a ہے ہم‎ då ہے ہے ہے کم ہے ہے ہے‎ ei oo o 
e. < i 1 1 D 0 ' ' 1 1 D 1 1 1 14 1 D oo o 
El o o Dal o o o o o o م‎ wo non nw n D ہے ہے‎ n 
EE _ Å» ~ 0 n ما‎ O Ou © o o o an c o 
Zu 
Be o e o o e o e e o e e e Q o eoo o o eo e 
oo ri 0 o [9] ° ja] e e eo e e e e e oo o o oo o 
ou a a Ki A n ہے‎ ei ہم ہے‎ ei A = ہے ہے ہم‎ A ہے‎ An då 
v 一 一 = 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 吓 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 汪 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 
e Q e e o e e o o o e o e oo o e 28 Q 
+ ° O e o o o e e o o o o o eoo e e o o 
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* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 17.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS 


Entries under "Erosion factors--T" apply to the entire 


Entries under "Wind erodibility group" and "Organic matter" apply only to the surface layer. 


Absence of an entry indicates that data were not available or were not estimated] 


[The symbol < means less than; > means more than. 
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TABLE 17.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 
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* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 18.--SOIL AND WATER FEATURES 


["Flooding" and "water table" and terms such as "rare," "brief," "apparent," and "perched" are explained in the 
text. The symbol < means less than; > means more than. Absence of an entry indicates that the feature is 
not a concern or that data were not estimated] 
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See footnote at end of table. 
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See footnote at end of table. 


185 


Wheeler County, Nebraska 


TABLE 18.--SOIL AND WATER FEATURES--Continued 
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* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 19.--ENGINEERING INDEX TEST DATA 


LL means liquid limit; PI, plasticity index; and 
NP, nonplastic] 


[Dashes indicate that data were not available. 
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* Locations of the sampled pedons are as follows 


2,500 feet south and 50 feet east of the northwest corner of sec. 


11, T. 24 N., R. 9 W. 


Boelus loamy sand 


200 feet south and 2,400 feet west of the northeast corner of 


sec. 11, T. 23 N., R. 9 W. 


H 


Dunday loamy fine sand 
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TABLE 20.--CLASSIFICATION OF THE SOILS 


[An asterisk in the first column indicates that the soil is a taxadjunct to the series. See text for a 
description of those characteristics of the soil that are outside the range of the series] 


—————————————————————————M———————— 
Soil name ! Family or higher taxonomic class 
' 


I 
' 
i 
| Coarse-loamy, mixed, mesic Typic Haplustolls 

| Sandy over loamy, mixed, mesic Udic Haplustolls 

| Fine-silty, mixed (calcareous), mesic Typic Ustorthents 

| Sandy, mixed, mesic Entic Haplustolls 

| Mixed, mesic Aquic Ustipsamments 

| Sandy, mixed, mesic Aquic Haplustolls 

| Coarse-silty, mixed, nonacid, mesic Typic Ustorthents 

| Fine-silty, mixed (calcareous), mesic Fluvaquentic Haplaquolls 
| Fine-silty, mixed, mesic Pachic Argiustolls 
! 

I 

' 

i 

' 

| 

[| 

٦ 

1 

[| 

1 

1 

1 

' 

1 

' 


*Gibbon------------------- 


Hall--------------------- 


Hersh-----2------9-eee ene 


Coarse-loamy, mixed, nonacid, mesic Typic Ustorthents 


Hobbs--------------------- Fine-silty, mixed, nonacid, mesic Mollic Ustifluvents 
Hord-------------2--------- Fine-silty, mixed, mesic Cumulic Haplustolls 
e mm sss Sandy, mixed, mesic Typic Ustifluvents 

KÉ sñ... Mixed, mesic Aquic Ustipsamments 

LIDO EY re mem mnn Sandy over loamy, mixed, mesic Aquic Haplustolls 

Loreto mi is Fine-loamy, mixed, mesic Udic Argiustolls 
Loup----------------------| Sandy, mixed, mesic Typic Haplaquolls 

Marlake--------- pucr ee Sandy, mixed, mesic Mollic Fluvaquents 
*Nimbro-------------------- | Fine-loamy, mixed (calcareous), mesic Mollic Ustifluvents 
Ord----------------------- | Coarse-loamy over sandy or sandy-skeletal, mesic Aeric Calciaquolls 
Selia--------------------- | Sandy, mixed, mesic Typic Natraqualfs 
Tryon------------------2--- | Mixed, mesic Typic Psammaquents 
Uly----------------------- l Fine-silty, mixed, mesic Typic Haplustolls 
Valentine----------------- ! Mixed, mesic Typic Ustipsamments 
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INTERPRETIVE GROUPS 


[Dashes indicate that the soil was not placed in the interpretive group] 
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INTERPRETIVE GROUPS--Continued 
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INTERPRETIVE GROUPS--Continued 


H an I rime ' H ndbreak 
map symbol | capability | farmland* ! Range site | suitability 


U 1 1 1 
' 1 ' ' 
' 1 [| 
UbD2------------------------- live-8 five-6 | و ہہ‎ SEE \ 3 
Uly ' ' i i i 
| | | | | 
VaB----------- --------------- 1VIe-5 |IVe-12 |  --- 1Sandy---------------- I 7 
Valentine | i | i d 
| ! | | | 
VaD--------------------------lVIe-5 |IVe-12 | | --- !Sands----------------| 7 
Valentine i i | | d 
| | | | | 
VaE-------------------------- [VIe-5 | -~-- | === |Sands---------------- 7 
Valentine | H | | 
| | | ! | 
VaF-------------------------- IMIIe-5 | --- |  --- ! ! 
Valentine, rolling----------| I | 1Sands------- ---------! 10 
Valentine, hilly------- xax ! ! ¡Choppy Sands--------- | 10 
[| 1 U ' I 
VeB---~-~-------------------- -|IVe-5 ¡IVe-11 | one ISandy---------------- | 5 
Valentine | H | H \ 
| | | | ! 
V£D-------------------------- ivVIe-5 ÍIVe-11 | | --- | | 
Valentine------=-=-==-=====- | d | ISands---------------- ! 7 
Dunday---------------------- | | | ¡Sandy ---------------- | 5 
i ' I ' 1 
VmD-------------~------------- IvIe-5 [IVe-12 | --- ! ! 
Valentine------------------- | H I ISands---------------- ! 7 
Elg------------------------- i | | 1Subirrigated --------- ! 28 


* A soll complex is treated as a single management unit in the land capability and prime 
farmland columns. The N column is for nonirrigated solls; the I column is for irrigated soils. 
** Where drained. 
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This document is not accessible by screen-reader software. The Natural 
Resources Conservation Service (NRCS) is committed to making its information 
accessible to all of its customers and employees. If you are experiencing accessibility 
issues and need assistance, please contact our Helpdesk by phone at 
1-800-457-3642 or by e-mail at ServiceDesk-FTCOftc.usda.gov. For assistance with 
publications that include maps, graphs, or similar forms of information, you may also 
wish to contact our State or local office. You can locate the correct office and phone 
number at http://offices.sc.egov.usda.gov/locator/app. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, and 
where applicable, sex, marital status, familial status, parental status, religion, sexual 
orientation, genetic information, political beliefs, reprisal, or because all or a part of an 
individual's income is derived from any public assistance program. (Not all prohibited 
bases apply to all programs.) Persons with disabilities who require alternative means 
for communication of program information (Braille, large print, audiotape, etc.) should 
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a 
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400 
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272 
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and 
employer. 


Each area outlined on this map consists of 
more than one kind of soil. The map is thus 
meant for general planning rather than a basis 
for decisions on the use of specific tracts. ， . 
98*40' . X LEGEND* 
| COUNTY 


VALENTINE association: Deep, gently sloping to very steep, excessively drained, 
sandy soils formed in eolian sand; on upland sandhills 


DUNDAY-VALENTINE-BOELUS association: Deep, nearly level to strongly slop- 
ing, well drained and excessively drained, sandy soils formed in eolian sand and 
in eolian sand over loamy and silty sediments; on uplands and stream terraces 


ELS-VALENTINE-IPAGE association: Deep, nearly level to strongly sloping, 
somewhat poorly drained, excessively drained, and moderately well drained, 
sandy soils formed in eolian and alluvial sands; in sandhill valleys and on 
uplands 


COUNTY 


ELSMERE-LOUP-IPAGE association: Deep, nearly level and very gently sloping, 
moderately well drained to very poorly drained, sandy and loamy soils formed in 
eolian and alluvial sands; on bottom land, on stream terraces, and in sandhill 
valleys 


VALENTINE-ELS association: Deep, nearly level to rolling, excessively drained 
and somewhat poorly drained, sandy soils formed in eolian and alluvial sands; 
on uplands and in sandhill valleys 


COUNTY 


COLY-ULY association: Deep, gently sloping to very steep, well drained to 
excessively drained, silty soils formed in loess; on uplands 


ANTELOPE 


FLUVAQUENTS-LOUP-ELSMERE association: Deep, nearly level, somewhat 
poorly drained to very poorly drained, sandy and loamy soils formed in sandy 
alluvium and mixed eolian and alluvial sands; on bottom land 


HOBBS-HORD association: Deep, nearly level and very gently sloping, well 
drained, silty soils formed in silty alluvium; on stream terraces, on bottom land, 
and in upland drainageways 


ES 
ES 
[3] 
E3 
ES 
Es] 
RM 
E] 


RN 


*The texture terms in the descriptive headings refer to the surface layer of the 
major soils in each association. 
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SOIL LEGEND 


Map symbols consist of a combination of letters or of letters and a 
number. The first capital letter is the initial one of the map unit name 
The lowercase letter that follows separates map units having names 
that begin with the same letter, except that it does not separate slop- 
ing or eroded phases. The second capital letter indicates the class of 
slope. Symbols without a slope letter are for nearly level soils or 
miscellaneous areas. A final number of 2 indicates that the soil is 
eroded. 


SYMBOL NAME 


Anselmo fine sandy loam, O to 2 percent slopes 
Anselmo fine sandy loam, 2 to 6 percent slopes 


Blownout land-Valentine complex, 6 to 60 percent slopes 
Boelus loamy sand, O to 3 percent slopes 
Boelus loamy sand, 3 to 6 percent slopes 


Coly silt loam, 6 to 11 percent slopes, eroded 
Coly silt loam, 17 to 30 percent slopes 

Coly-Hobbs silt loams, 2 to 60 percent slopes 
Coly-Uly silt loams, 11 to 17 percent slopes, eroded 


Dunday loamy fine sand, O to 3 percent slopes 
Dunday loamy fine sand, 3 to 6 percent slopes 


Els loamy sand, O to 2 percent slopes 

Els-Ipage fine sands, 0 to 3 percent slopes 

Elsmere loamy fine sand, O to 2 percent slopes 
Elsmere-ipage loamy fine sands, O to 3 percent slopes 
Elsmere-Loup complex, O to 2 percent slopes 
Elsmere-Selia loamy fine sands, O to 2 percent slopes 


Fluvaquents, sandy 


Gates very fine sandy loam, O to 3 percent slopes 
Gates very fine sandy loam, 3 to 6 percent slopes 
Gates very fine sandy loam, 6 to 11 percent slopes 
Gibbon loam, O to 2 percent slopes 


Hall silt loam, 1 to 3 percent slopes 

Hersh fine sandy loam, O to 3 percent slopes 
Hobbs silt loam, O to 2 percent slopes 

Hord silt loam, terrace, 1 to 3 percent slopes 


Ipage fine sand, O to 3 percent slopes 
Ipage loamy sand, O to 3 percent slopes 


Libory loamy fine sand, O to 3 percent slopes 
Loretto loam, O to 2 percent slopes 

Loup fine sandy loam, O to 2 percent slopes 
Loup fine sandy loam, wet, O to 2 percent slopes 


Marlake loamy fine sand, O to 2 percent slopes 
Nimbro silt loam, O to 2 percent slopes 
Ord loam, O to 2 percent slopes 


Tryon loamy fine sand, O to 2 percent slopes 
Tryon loamy fine sand, wet, O to 2 percent slopes 
Tryon-Inavale complex, channeled 


silt loam, 3 to 6 percent slopes‏ رانا 
Uly silt loam, 6 to 11 percent slopes, eroded‏ 


Valentine fine sand, O to 3 percent slopes 

Valentine fine sand, 3 to 9 percent slopes 

Valentine fine sand, rolling 

Valentine fine sand, rolling and hilly 

Valentine loamy fine sand, O to 3 percent slopes 
Valentine-Dunday loamy fine sands, 3 to 9 percent slopes 
Valentine-Els fine sands, O to 9 percent slopes 
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CULTURAL FEATURES 


BOUNDARIES 
County 
Field sheet matchline & neatline 
AD HOC BOUNDARY (label) 
Small airport, airfield, park or [Davis Airstrip q 十 一 | 
cemetery 
STATE COORDINATE TICK 
LAND DIVISION CORNERS 
(Sections and land grants) 
ROADS 
Other roads 
Trail 
ROAD EMBLEMS & DESIGNATIONS 
Federal 
State 
DAMS 
Medium or small 
MISCELLANEOUS CULTURAL FEATURES 
Farmstead, house 
(omit in urban areas) 
Church 
School 
Located object (label) 
Windmill 
WATER FEATURES 
DRAINAGE 
Perennial, double line 


Perennial, single line 


Intermittent 


Drainage end 

Canals or ditches 

Drainage and/or irrigation 
LAKES, PONDS AND RESERVOIRS 
Perennial Cu DP 
MISCELLANEOUS WATER FEATURES 

Marsh or swamp 

Well, artesian 

Well, irrigation 


Wet spot 


SPECIAL SYMBOLS FOR 
SOIL SURVEY 


VfD VaE 
SOIL DELINEATIONS AND SYMBOLS 


ESCARPMENTS 
Other than bedrock ` 
(points down slope) 
SHORT STEEP SLOPE 
MISCELLANEOUS 
Blowout (up to 5 acres) 
Saline spot (up to 3 acres) 
Sandy spot 
Severely eroded spot (up to 5 acres) 


Borrow Pit 


Silty Outcrop 
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This map is compiled on 1977 aerial photography by the U. S. Department ol Agriculture, Soil Conservation Service and cooperating agencies. 
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This map is compiled on 1977 aerial photography by the U. S. Department of Agriculture, Soil Conservation Service and cooperating agencies. 
Coordinate grid ticks and land division comers, if shown, are approximately positioned. 
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